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THE SPORE-FORMING SPECIES OF THE GENUS 
SACCHAROMYCES. 


J. CHRISTIAN Bay. 


In his monograph on the Saccharomycetaceae [ Saccardo: Sylloge 
Fungorum omnium hucusque cognitorum, Vol. VIII, page 916- 
22.] J. B. de Tont enumerated 31 species of the genus Saccharo- 
myces Meyen upon which the family is based by Reess in the year 
1870, when it was separated from the Ascomycetes. Since De Toni’s 
monograph was published, our knowledge of this important 
family, among which very important culture plants are found, 
has been widely broadened, mainly by the investigations of 
Emil Chr. Hansen, so that several species may be added to those 
already known. But further De Toni, in his monograph, has 
given no notice to the species described and figured by Hansen, 
nor to the extensive literature based upon these. We find in 
the “Sylloge” species as Saccharomyces ellipsoideus Reess, S. con- 
glomeratus Reess, S. Pasteurianus Reess, and the description of 
the species is based solely upon the morphology of the cells. 
In fact, for the description not only reliable morphological but 
purely physiological characters of these fungi have been used 
and must to a certain extent be used. Reess and other mycolo- 
gists before Hansen and his school have taken in consideration 


for the description almost solely the morphological characters 
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of the cells; but we may easily observe that the form and 
size, etc., of the cells have very little to do with the species 
question. The latter depends much more upon the number of 
spores found in the cells, the conditions for the spore-formation, 
and the effect upon the various kinds of sugar. As therefore 
De Toni’s monograph can not pretend to give a correct account 
of the species known up to date, I have tried to bring together 
the forms in which a formation of spores has been found, with 
description of the various stages in their development. A later 
number of this series, materials for a monograph on the alco- 
holic fermentation, will contain the literature in full. 


Fungaceae. Linné, Gen. 1737, page 327. 


SACCHAROMYCETACEAE. Reess. 


M. Reess: Botanische Untersuchungen ueber die Alkohol- 
gaehrungspilze, 1870. Winter: Die Pilze (in Rabenhorst’s 
Kryptogamenflora)I, 1, page 68. Blastomycetes Frank: Leu- 
nis Synopsis, Botanik, III, page 595. 


Genus: Saccharomyces. Meyen. 


Meyen: Wiegmann’s Archiv. Vol. IV. 2, page 100, 1838. 
Reess,1.c. Winter, l.¢., page 69. Joergensen, Die Mikroor- 
ganismen der Gaehrungsindustrie, 1890, page 123. Saccardo, 
Sylloge, VIII, page 916 [De Toni.]. Ludwig: Lehrbuch der 
niederen Kryptogamen, 1892, page 210. 

All species unicellular, often adhering together, forming a 
false mycelium. Hyphae or regular mycelia never occur. Cells 
circular, oval, or ellipsoid, often rectangular. Habitat: Caus- 
ing the conversion of glycose into alcohol and carbonic acid, 
and a few other products, most of the species are always found 
in fermenting fluids. Some species are found in other places, 
most of these, however, have not been observed forming spores. 
Further investigation must determine the true nature of the 
latter; probably some of them belong to the Torula-forms in. 
the sense of Pasteur. Owing to the general feeling that the 
Saccharomyces are characterized mainly by their faculty of 
spore-formation, I took up only these forms in the present 
synopsis. 
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Propagation by buds. This is the general way of propagation. 
Where a vigorous conversion of sugar is caused by the Sac- 
charomyces, an equal rapidity of the budding is always 
observed. 

Propagation by spores. In allof the species mentioned here a 
spore-formation has been traced and investigated, and many 
species are based upon the conditions for this formation, which 
Hansen has found constant in all the forms described and 
studied by him.—Form of spores round or oval, in one species, 
“hat-formed ;” their number 1-10 or more. Appearance var- 
ious in the various species, also transparency. Spores invaria- 
ably endogenous. 

Appearance of the colonies. When cultivated in a 10 per cent. 
beer-wort-gelatine the colonies appear as round or oval, white 
macroscopic spots, the outline of which is even in some, uneven 
in other species—Cultivation for spore-formation, see Hansen : 
Meddelelser fra Carlsberg-Laboratoriet. Vol. II, page 152; 
Holm and Poulsen, ibidem page 218. (Compte Rendus, etc., 
Carlsberg. II, page 97; Holm and Poulsen, ibid, page 141.) 
1886-88.—For the formation of a top-vegetation see each single 
species. 


1. Saccharomyces cerevisiae J. Hansen. 


Hansen, I. c. II, page 67; Plate I, fig. 1; Pl. III, fig. 1-3. 

Sacch. cerevisiae Meyen ( ex parte) Wiegm. Arch. IV, page 
109; Reess Unters. page 81; Pl. 1, fig. 1-17; Pl. II, fig. 1-6. 
Winter: Pilze. I, 2, page 69, and fig. Joergensen Mikroorg. 
1890, page 124. Ludwig, l. c. page 215. 

Torula cerevisiae Turpin: Mém. de l’Académie XVII, 1840, 
page 93; Plate I- , Comptes Rendus de l’Acad. Vol. VII, 
1838, page 369 (without plates.), Liebigs Annalen X XIX, page 
93. Kuetzing: Journal fuer prakt. Chemie Vol. XI, page 387, 
1837, and plate.—Cry ptococcus cerevisiae Kuetz.: Phycol. gener. 
page 148, 1843; Cryptococcus cerevisiae Kuetz, Species Alga- 
rum, page 146, 1849.—Hormiscium cerevisiae Bail in Flora 
1857, page 417. Pasteur: Ann. d. Phys. et de Chim. LXII, 
page 332-426. id. Etudes sur la biére, page 185-192, 1876. 
Garnier: Ferments et Fermentations Paris, 1888, page 75. 
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This form and many varieties of it is common in breweries. 
The specific form gives a top-fermentation. Cells 2,5 »-6,; 
the young culture gives mainly round and slightly oval, or 
ellipsoid cells. Spore-formation found: Maximum: 36°-37° 
C., minimum 11°-12°C. The first trace of spores at 25° C. 
found in 23 hours, at 15° C. in 72 hours. Number of spores 
generally 1-4, of round shape and of strong reflecting power. 

In giving a key to the determination of the species, it seems 
best to select the occurrence of spore-formation by 25° and 15°, 
not only because this is most instructive but also because these 
temperatures are used for examination of the yeast in the 
breweries, the physiological yeast-analysis; another reason is 
that it enables the investigator to keep two thermostates at 
the points 25° and 15° as long as the investigation lasts. 
The very best apparatus for these investigations is, of course, 
the Panum thermostate, described by Pedersen in Meddelelser 
fra Carlsberg-Laboratoriet, Vol. I, page 48-52, 1878, or by 
Panum in Nordisk medic. Arkiv. Vol. X, No. 4. 

This species and its varieties, which are cultivated for con- 
stant use in brewing establishments are known as “culti- 
vated yeasts,” the other forms, which cause “sickness” in the 
product, being commonly called “ wild yeasts.” In these culti- 
vated forms, the spores are very refractive, compared with the 
other forms, and their spore-forming cells often display a singu- 
lar formation of a thick wall which divides the cell into various 
parts, each of these containing a spore. This “ wall” is very 
refractive and consists of the protoplasm of the cell, pressed 
in between the walls of the spores. But the same formation 
may also appear as a result of the spores being pressed against 
each other. Occasionally there is a real formation of a wall, 
when the spores cannot be separated, and then the cell turns 
out to be a kind of a sporangium. 

A superficial layer of cells which we will call top-vegetation 
occurs at 3°-5° C. never after 7-10 days at 20-22° C. This 
kind of vegetation generally gives cells of a singular shape. 

Among the many varieties found in breweries all over the 
world all cannot be sure to give the same results; but the 
question of variation has still to be debated. 


I 
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2. Saccharomyces Pastorianus I, Hansen. 


Hansen, 1. c. II, page 68; Plate I, fig. 2; Pl. V, fig. 1-3.—S. 
Pastorianus Reess, |. c. page 83; Pl. II, fig. 11-13 (ex parte.). 
Winter, l. c. page 70. Saccardo, |. page 917. Pasteur: 
Etudes sur la biére, 1876, page 150, fig. 128, Pl. X-XI, page 
171-75, fig. 88-37, Pl. XII (ex parte.). Garnier, ]. ¢. page 78. 
Joergensen, |. c. page 127. Ludwig, l. c. page 215. 

Often found in the cellars where the fermentation of the beer 
takes place; it gives a bottom- fermentation. A young culture 
in beer-wort gives round and oval, sausage-formed cells; the 
spores are formed at 27°, 5 in 24 hours, at 15° in 50 hours, 
maximum being at 29°, 5-30°, 5, minimum at 3°-4°._ Number 
of spores 1-5, commonly 5-10 are also found, their ‘diameter 
being 1.5-5y. 

Top-vegetation does not occur at 34°, but in 8-15 days at 
20°-22° ; it gives cells of irregular shape, long, sausage-formed, 
as well as small, round and oval cells. Gives the beer a very 
bitter taste. 


3. Saccharomyces Pastorianus IJ. Hansen. 


Hansen, 1. c. page 69; Pl. I, fig. 3; Pl. V, fig. 1-3. Other 
references under the preceding species (ex parte.). Joergensen, 
l.c. page 129. Ludwig, I. c. page 215. 

Common in the air in the brewery, consequently often found 
in the fermenting beer. Cells round or long oval. Spore-for- 
mation: 25° in 25 h., 15° in 48 h. Maximum 27°-28°, mini- 
mum 3°-4°. Spores like those of the preceding, wall-forma- 
tion sometimes found. 

Gives a weak top-fermentation. Top-vegetation gives, when 
the culture is young, a large number of small, round or oval 
cells, when old, we find long, irregular shaped forms; not 
found at 34°, at 20°-22° in 8-15 days.—Gelatine-cultures give 
round, even-edged colonies. 


4. Saccharomyces Pastorianus III. Hansen. 


Hansen c. II, page 70, Pl. II, fig. 1; Pl. VI, fig. 1-8. See 
preceding. Joergeusen, |. c. page 130. Ludwig, 1. c. page 216. 
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Found causing a peculiar disease in the yeast. Gives a well 
marked bottom-fermentation. Cells long, oval and ellipsoid. 
Spore-formation: 25° in 28 h., 15° in 35 h. Max. 27°-28°; Min. 
4°. Top-vegetation never found at 34°, occurs in 9-12 days 
at 20°-22°, the culture giving, when old, very irregular, almost 
thread-shape cells.—Gelatine-culture has round colonies with 
fringed edges. ‘ 


5. Saccharomyces ellipsoideus I. Hansen. 


Hansen, 1. c. II, page 71; Pl. III, fig. 2; Pl. VII, fig. 1-3. 

S. ellipsoideus Reess, ]. c. page 82; Pl. III, fig1-7. Pasteur, 
l. c. page 242, fig. 58. Joergensen, 1. c. page 182. Ludwig, l.¢. 
page 216. [“ Wine-yeast.”] 

Found on the surface of grapes. Cells round, oval, ellipsoid ; 
gives bottom-fermentation. Spore formation: 25° in 21 hours. 
15° in 45 h.; maxim. 30°, 5-31°,5; minim. 7°,5. Top-vege- 
tation gives always round and oval, scarcely long and irregular 
cells, does not occur at 38°, but at 20°-22° in 10-17 days. 


5. Saccharomyces ellipsoideus II. Hansen. 


Hansen, 1. c. II, page 71; Pl. II, fig. 3; Plate VIII, fig. 1-3. 
Reess, Pasteur loci cit. Joergensen, c. page 135. Ludwig, 1. 
ce. page 216. 

Found together with S. Pastorianus III in diseased yeast. 
Gives sometimes top-, sometimes bottom-fermentation. 
Cells similar to those of S. ellipsoideus I. Spore-formation: 
25° in 27 h., 15° in 70 h. Max. 38°-34°; min. 8°.—Young top 
vegetation gives round and oval cells, occurs never at 40°, at 
20°-22° in 4-6 days; the old vegetation has long cells, and a 
mycelium-like appearance. 


7. Saccharomyces Marxianus. Hansen. 


Hansen: Anuales de Micrographie, 1888, Nr. 2-3, page 3, 1. 
c. page 222, Joergensen, l. c. page 136. Ludwig, l. c. page 219. 
Found on grapes. In beer-wort it gives a number of elliptic, 
egg-formed cells, and later small colonies of mycelium-like 
growth. Spores not easily formed, the latter being generally 
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round or slightly oval, but often kidney-shaped. Top-vegetation 
scarce. On gelatine a “false” mycelium is often formed. 


&. Saccharomyces exiguus. Hansen. 


Hansen: Annal. d. Microgr. 1888, Nr. 2-3, page 5; 1. ¢. II, 
page 225. [Reess, l. c. page 82; Pl. II, fig. 7-8, and Hansen, 
l. c. I, page 227. (ex parte.)]. Saccardo, Sylloge, VIII, page 
917, 1889. Joergensen, 1. c. page 136. Ludwig, I. c. page 220. 
Winter, Pilze, I, page 70 (ex parte.). 

Probably a distinct species. In beer-wort good development 
and often formation of a “yeast-ring.” Cells 2-5», round and 
oval, scarcely long.—Found in press-yeast. Spores rare, top- 
vegetation seldom occurs. No mycelial growth in fluids. 


9. Saccharomyces membranaefaciens. Hansen. 


Hansen: Ann. d. Micr., ]. c. page 6; 1. c. II, page 225. Sac- 
cardo, l. c. page 918. Joergensen, l. c. page 137. Ludwig, 1. 
c. page 220. 

Found on decaying elm-roots. Gives in beer-wort abundant 
top-vegetation of oval cells. Spores easily formed both in cul- 
tures in fluid and in spore-cultures. Gelatine-cultures show 
reddish colonies, the substratum being slowly liquefied. 


10. Saccharomyces Ludwigiit. Hansen. 


Hansen, Centralbl. f. Bakteriol. u. Paras. V, page 638, 1889; 
Meddel. III, page 62, 1891. Joergensen, |. c. page 138. Lud- 
wig, l. c. page 218. 

Found in “Schleimfliisse” of oak-trees. Cells elliptical, 
flask-formed, or long and irregular shaped. On gelatine a 
mycelium is developed, with branches and septa. Cultures in 
fluids give spores abundantly. Power of variation great, 
some forms easily giving spores, while others do not. Germina- 
tion of spores peculiar; see Hansen, Medd. III, page 62-70. 
1891. 


11. Saccharomyces anomalus. Hansen. 


Hansen, 1. c. III, page 71. Ludwig, l. c. page 219. 
In impure yeast from brewery and on grapes. Cells round 
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and oval, rarely long. Spores formed both in the bottom-yeast 
and in the top-vegetation, they are “ hat-shaped,” a form not 
occurring in any other species. 


12. Saccharomyces Hansenii. Zopf. 


Zopf : Berichte der Deutschen bot. Gesellschaft, Vol. VI, page 
94-97; 1889, with figures. 

Found in cotton-dust. Spores 1-2 in each cell, ball-formed, 
diam. 2-4». This species does not give rise to alcoholic fer- 
mentation, but it brings fermentation in a solution of saccha- 
rose, dextrose, lactose, galactose, maltose, mannit, dulcit, and 
glycerin, converting these sugars and the glycerin into oxalic 
acid, the latter being found at the bottom of the solution as 
calcium oxalate when the fermentation is at an end. 


13. Saccharomyces Joergensenii. Lasché. 


Lasché: Der Braumeister, Vol. V, page 242-245. Chicago, 
1892; and Zeitschrift f. d. gesammte Baruwesen, Munich 
1892. With figures. 

Found in “temperance-beer.” Cells 2.5-5.5». Spore-forma- 
tion: 26° in 20 h., 25° in 17 h., 12° in 4 days. Maxim, 28°- 
30°, Min. 8°: “wall ”-fermation in the spore-forming cells 
scarce. Causes no disease in the beer. Gelatine-cultures give 
a “ false mycelium.” 


14. Saccharomyces conglomeratus. Reess. 
4 y 


Reess, 1. c. page 82; Pl. II, fig. 14-16. Winter, 1. c. page 70. 
Saccardo, l. c. VIII, page 917. Joergensen, 1. c. page 140. 

Cells 5-6». Typical forms appear with more than one bud 
on the propagating cell. It is hardly a distinct species, because 
such forms often are found in old cultures by Hansen, Will, 
and other investigators,’ mainly in top-vegetation. ] 


15. Saccharomyces albicans. Reess. 


Reess; Sitzungsberichte d. phys. med. Gesellschaft Erlangen. 
1877. Winter, l. c. page 72. 


1 For example, see Will’s figures. 
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Oidium albicans Robin (Histoire naturelle d. vég. parasit. 
page 488 ; pl. I, fig. 3-7.) 

Cells round and oval, found in the mouth of small children. 
Number of spores one. Has been considered the same as 
Sacch. mycoderma (Mycod. cerevisiae) which forms no spores 
and therefore is probably no Saccharomyces. 


16. Saccharomyces Reessi. David. 


David: Annalen der Oenologie IV, page 223, 1878. , 
Found in wine-fermentation. Cells form three spores. 
Almost unknown. 


17. Saccharomyces galacticola. Pirot. and Rib. 


Pirotta and Riboni: Studii sul latte, page 14, pl. VI, fig. 6; 
pl. XVII, fig. 1, 1879. 

Occurs in “ fermenting ” milk where it forms smaller rows, 
sometimes a short mycelium. Cells with 2-4 spores. 


18. Saccharomyces I of Wiil. 

Will: Zeitschrift f.d. gesammte Brauwesen. No. 7-8. 1891. 

In beer; the taste of the product becomes very much affec- 
ted. Cells oval or of a pastorian form. The top-vegetation 
has long cells and a “false mycelium,” when old. The old 
bottom-yeast forms short rows, similar to those cultivated varie- 
ties which give top-fermentation. Spore-formation: 25° in 14, 
5 h.; 15° in 41 h. Max. 41°; min. 4°-5°. Top-vegetation : 41° 
never; 22°-23° in 4-6 days. “Conglomeratus”-forms (see No. 
14) figured. 


19. Saccharomyces II of Will. 


Will 1. ¢. 

Habitat as the preceding form. Spores: 24°,5-25° in 31 
h.; 15°-15° 5 in 74 h.; diam. 2-4», number: 1-4. Max. 32°; 
min. 0°,5-1°. Top-vegetation found, often developing into the 
formation of a yeast-ring. 


20. Saccharomyces minor. Engel. 


Engel: Les ferments alcooliques, 1872. Arcangeli: Nuovo 
giorn. bot. Ital, 1888, page 303. Joergensen, |. c. page 139. 
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Sphaerous cells, diam. 6. Short rows. Spore-forming cells 
7-8; spores 2-4, diam. 3. 


21. Saccharomyces Ilicis. Groenlund. 


Groenlund: Zeitschr. f. d. gesammte Brauwesen, 1892, page 
289, with fig., and Videnskabelige Meddelelser f. d. naturhist. 
Foren. i Kjoebenhavn, Vol. LIV, page 5, 1893. 

Found on fruits of Ilex aquifolium. Cells round, similar 
to Sacch. cerev. I. Spore-formation: 25° in 22 h., 15°. 5in 3 
days. Max. 36°-37°; min. 9°. 5.—Bottom-fermentation. Top- 
vegetation found after 122 or 165 days in the temperature of 
the room, in sunlight after 93 days. Gives the beer a disagree- 
able, bitter taste. 


22. Saccharomyces Aquifolii. Groenlund. 


Groenlund, |. c., page 297; Vid. Medd., page 9. 

On Ilex-fruits. Cells larger than those of the preceding. 
Spores: 25°, 5-26°, 5 in 29 h.; 16° in 34 days. Max. 27° 5- 
28°,5; min. 10°-10°,5. Gives the beer a sweet-bitter taste. 
Top-fermentation. 


ConcLUDING REMARKS. 


If we were able to trace the Saccharomycetaceae back into their 
history, we should be able to form an opinion with regard to 
their origin. But, for the present time, there is no reason what- 
ever for regarding these organisms as a form of some fungi of 
higher organization which have been subject to a one-sided 
evolution. We have never seen a Saccharomyces develop into 
anything but a Saccharomyces. 

The term “fermentation ” is hardly to be used any more. 
Originally, in the sense of Liebig, it meant the conversion of 
carbo-hydrates into products of a lower combination, terminat- 
ing in the formation of CO, and H,O, by means of the life- 
activity of lower organisms (the theory of vitality). Now, how- 
ever, it is also applied to the conversion of proteid substances by 
means of a life-activity. Since the enzymes have been found 
and studied, it would be more proper to speak of the 
conversion of such and such matter into certain products 
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II. ACTION CF THE SPORE-FORMING SACCHAROMYCES ON DIF- 


FERENT KINDS OF SUGAR. 


CH oO jinvert sugar formed H 
6 12 6 and the 2 221 


Maltose. (Lactose. 
S. cerevisiae I. | 
S. Pastorianus I-III. ) 0 0 
S. ellipsoideus I-II. | 
S. llicis ; S. aquifolii. 
S. Marxianus ; S. exiguus. 0 0 
S. Joergensenii; S. Ludwigii. a i 
0 signifies no fermentation; — signifies a fermentation. 
IlI. SIZE AND NUMBER OF SPORES. 
No | Spores. No. Spores.” 
used above. Diameter. Number. | used above. j Dinners | “Number 
1 | 25-84) 1-8 || 12 | 
2 | 1,5-5p. 1-10. | 13 1-2,5y. | 2-4, 
4 2-4y, 1-10. | 15 
6 | | 1-4 | 17 
| 18 1,5-dy. | 1-5. 
8 2-4n., 2-3. | 19 | 2-4, | 1-4. 
9 | | | 
10 | | 
2-4. 22 


through the life-activity of this or that organism, or enzyme, 
and this mode of expression would also indicate more about 
the process than the terms fermentation or putrefaction are 


able to do. 


The names yeast or yeast-fungi ought to be used exclusively 
on the species of Saccharomycetes, not including the myco- 
derma (cerevisiae and vini—Saccharomyces mycoderma), Tor- 
ula, and those of the moulds which give either no fermenta- 
tion or a fermentation (conversion of glucose) with a large per 
cent. of aleohol. And, finally, the genus Saccharomyces should 


comprise only the spore-forming species. 


Missourr BoranicaL GARDENS, May, 1893. 


. 
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NOTES ON THE MARINE BIOLOGICAL 
LABORATORIES OF EUROPE. 


By Basurorp DEAN, 
COLUMBIA COLLEGE, NEW YORK. 


PART II. 
NAPLES. 


The Stazione Zoologica at Naples during the past twenty 
years has earned its reputation as the center of marine biolog- 
ical work. Its suecess has been aided by the richness of the 
fauna of the Gulf, but is due in no small degree to careful and 
energetic administration. The director of the station, Prof. 
Dohrn, deserves no little gratitude from every worker in science 
for his untiring efforts in securing its foundation and 
systematic management. Partly by his private generosity 
and partly by the financial support he obtained, the original, 
or eastern building was constructed. Its annual maintenance 
was next assured by the aid he secured throughout (mainly) 
Germany and Austria. By the leasing of work tables to be 
used by representatives of the universities, a sufficient income 
was maintained to carry on the work of the station most 
efficiently. A gift by the German government of a small 
steam launch added not a little to the collecting facilities. 

Attractiveness is one of the striking features of the Naples 
station. It has nothing of the dusty, uncomfortable, gloomy 
air of the average university laboratory. Its situation is one 
of the brightest ; it has the gulf directly in front, about it the 
city gardens, rich in palm trees and holm oaks. The building 
itself rises out of beds of century plant and cactus, like a 
white palace ; the fashionable drive-way alone separates it from 
the water’s edge. In full view is the Island of Capri, to the 
eastward is Vesuvius,—a bright and restful picture to one who 
leaves his work for a five minutes stroll on the long, covered 
balcony which looks out over the sea. 
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The student, in fact, knows the Naples station before he 
visits it, although he can hardly anticipate the busy and 
profitable stay that there awaits him. He has received the 
circular from the Secretary of the laboratory while perhaps in 
Germany, when he secured the privilege of a table. He is 
told of the best method of reaching Naples, the precautions 
he must take to secure the safe arrival of his boxes and instru- 
ments. He is told tosend directions as to the material he 
desires for study ; he is notified of the supplies which will be 
allowed him, and of the matters of hotels, lodging and bank- 


Fic, 1. 
Stazione Zoologica of Naples. From view taken by writer, June, 1891. 


ing, necessary even toa biologist. At the first sight of the 
building he is impressed most favorably, and it is not long 
before he comes to look upon his work-place as his particular 
home, open to him day, night and holidays. He likes the gen- 
eral air of quietness,—in no little way significant of system in 
every branch of the station’s organization ; his neighbors are 


' 
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friendly and he feels that even the attendants are willing, 
often anxious to give him help. 

At present the station at Naples consists of two buildings ; 
the first shown in the foreground in the accompanying figure 
(Fig. 1), 1s the older, the main building, behind it is the newly 
built physiological laboratory. In the basement of the 
main building is the aquarium, well managed, open to the 
public, and eagerly visited. Passing into the aquarium 
room from the main entrance, one descends into a long, dark, 
concreted room, lighted only through wall-tanks brilliant on 
every side with the varied forms of life. There are in all 
about two dozen large aquaria embedded in the walls of the 
sides and of the main partitionof the room. The water is 
clear and blue. The background in each aquaria, built of 
rock work, catches the light from above and throws in clear 
relief the living inmates. The first tank will perhaps be full 
of star fish and sea urchins, bright in color, often clustered on 
the glass each with a dim halo of pale, threadlike feet. In 
the background may be a living clump of crinoids, flowering 
out like a garden of bright colored lilies. Ina neighboring 
tank, rich with dark colored seaweeds, will be a group of fly- 
ing gurnards, reddish and brilliantly spotted, feeling cautiously 
along the bottom with the finger-like rays of their wing- 
shaped fins. Here too may be squids, delicate and fish-like, 
swimming timidly up and down; perhaps a series of huge 
triton snails below amid clustered eggs of cuttle fish. In 
another tank would be a bank of sea anemones with all the 
large and brilliant forms common to southern waters. Here 
may be corals in the background and a forest of sea fans in 
orange, red and yellow, with a precious fringe of pink coral, 
flowering out in yellow starlike polyps. There may again be 
a host of ascidians, delicate, transparent, solitary forms, the 
lanky Ciona, the brilliantly crimson Cynthia and huge 
masses of varied, compound forms. Swimming in the water 
may be chains of Salpa and occasionally a number of Amphi- 
oxus, the latter, as they from time to time emerge from the 
sandy bottom, flurry about as if with sudden fright, quickly to 
disappear. Variety is one of the striking characters of 
neighboring tanks. In one, brilliant forms will outvie the 
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colors of their neighbors, in another, the least obtrusive mim- 
icry will be exemplified. The stranger has often to examine 
carefully before, in the seemingly empty tank, he can deter- 
mine on every side the living forms whose color characters 
screen them effectively. Thus he will see sand-colored rays 
and flounders, the upturned eyes of the curious star-gazer 
almost buried in the sand, a series of mottled crustaceans 
wedged in a rocky background, an occasional crab wandering 
cautiously about, carrying a protective garden of seaweeds on 
his broad back ; odd sea horses posing motionless, mimicing 
the rough stems of the seaweeds. In the larger tank sea tur- 
tles float sluggishly about; and coiled amid broken earthern 
jars, are the sharp-jawed murrys, suggestive of Roman din- 
ners and of the cultural experiments of Pollio. Aération in 
the aquaria is secured effectively by streams of air which are 
forced in at the water surface and subdivide into bright 
clouds of minute silvery bubbles. The tanks are cared for 
from the rear passage-ways; attendants are never seen by 
visitors and constant attention has given the aquaria a well 
earned reputation. Descriptive catalogues with figures 
enable the stranger to better appreciate the aquarium. 

To the remainder of the building strangers are not admit- 
ted. A marble stairway leads from the door of the aquarium 
to a loggia which opens into the territory of the students. A 
long pathway of grating extends across the open center of 
the building,—whose skylight top admits the light to the aqua- 
rium below. On the one hand is the main laboratory room, 
on the other the library and separate rooms intended for more 
fortunate investigators. One enters the main laboratory, 
passes a wall of student aquaria and sees a series of. alcoves 
formed by low partitions, each work place with its occupant, his 
apparatus, his books, his jars,—altogether often a picture not 
of the utmost tidiness. A small iron staircase leads to a gal- 
lery which gives a second tier of work places and doubles the 
working capacity of the room. Here, side by side, will be 
representative workers from universities of every country of 
Europe. 

The library room adds not a little to the attractiveness of 
the Naples station. It is a long room, and, as shown in 
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(Fig. 2), is adorned with frescoes in a truly Italian style. 
It looks out into a long loggia with view of the sea and 
Capri, where the student is wont to promenade or retire 
in after lucheon hour with easy chair and book. The work- 
ing library is of the best and is sure to contain the results of 


— 


Fic. 2. 
Naples. Corner of north end of Library: Photographed by writer, May, 1891. 


the most recent researches. The desk shown in the figure is 
one on which each day is to be found the latest publications. 
In the upper pigeon holes are the cards prepared for each 
investigator on his advent to Naples; with these he replaces 


the volumes which he has taken to his work place. .Every 
47 
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division of the laboratory is carefully organized and is under 
the charge of a special assistant. Prof. Hugo Eisig, the 
assistant director, has taken the welfare of each student under 
his personal charge, and it is not until the end of his stay that 
the visitor recognizes how much has been done for him. 

There is no more interesting department of the station than 
that of receiving and distributing the material. Its 
headquarters is in the basement of the physiological labora- 
tory, and here Cav. Lo Bianco is to be found busy with his 
aids and attendants amid a confusion of pans, dishes and 
tables, encountering the Neapolitan fishermen who have 
learned to bring all of their rarities to the station. The 
specimens are quickly assorted by the attendants; such 
as may not be needed for the immediate use of the investiga- 
tors are retained and prepared for shipment to the universities 
throughout Europe. The methods of killing and preserving 
marine forms have been made a most careful study by Lo 
Bianco and his preparations have gained him a world wide 
reputation. Delicate jelly fish are to be preserved distended, 
and the frail forms of almost every group have been success- 
fully fixed. The methods of the Naples station were kept 
secret only until it was possible to verify and improve them 
as it was not deemed desirable to have them given out ina 
scattered way by a number of investigators. 

Lo Bianco has made the best use of the rich material passing 
daily through his department, and has been enabled to pre- 
pare the most valuable records as to spawning seasons and as 
to larval conditions. He knows the exact station of the rarest 
species, and it seems to the stranger a difficult matter to ask 
for a form which cannot be directly or indirectly procured. It 
adds no little to the time saving of the student to find each 
morning at his work place, the fresh material which he has 
ordered the day before, and there is usually an embarrassment 
rather than a dearth of riches. 

A collecting trip often occurs as a pleasant change from the 
indoor work of the investigator. An excursion to Capri may 
be planned; the launch will be brought to the quay near the 
station and the party will embark. The collecting tubs are 
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soon scattered over the deck and filled with the dredge con- 
tents. Some of the passengers are quickly at work sorting out 
their material, this one seizing brachiopods, another compound 
ascidians, another sponges. Others will wait until the surface 
nets have been brought in and the contents turned into jars. 
All will depend upon Lo Bianco as an appellate judge in 
matters of identification. 

Many Americans have availed themselves of the privileges 
of Naples and the former lack of support of an American 
table needs little comment. Of those who have hitherto 
visited Naples not less than three-quarters have been indebted 
to the courtesies of German universities. At present, of the 
two American tables, one is supported by the Smithsonian 
Institution, the other by gift of Mr. Agassiz. 

The entire Italian coast is so rich in its fauna that it is due 
perhaps, only to the greatness of Naples, that so few stations 
have been founded. Messina has its interesting laboratory well 
known in the work of its director, Prof. Kleinenberg. The 
Adriatic, especially favorable for collecting, has at Istria a 
small station on the Dalmatian coast, and at Trieste is the 
Austrian station. 


TRIESTE. 


Trieste possesses one of the oldest and most honored of 
Marine Observatories, although its station is but small in 
comparison with that of Naples, Plymouth or Roscoff. Its 
work has inno small way been limited by scanty income; it 
has offered the investigator fewer advantages and has there- 
fore become outrivalled. During a greater part of the year it 
is but little more than the supply station of the University of 
Vienna, providing fresh material for the students of Professor 
Claus. Its percentage of foreign investigators appears small ; 
its visitors are usually from Vienna and of its university. 

Trieste is in itself a small but busy city, growing in active 
commerce. Its quays are massive and bristle with odd shaped 
shipping of the Eastern Mediterranean. Its deep and basin 
like harbor affords a collecting ground as rich as the Gulf of 
Naples. 


704 The American Naturalist. (August, 


The station has been located at a quiet corner of the harbor, 
just beyond the ledge of the lighthouse. Its building is some- 
what chalet-like, situated on a small, well wooded knoll, as 
seen in the adjacent figure (Fig. 3). About it are trellis covered 
grounds enclosed by high walls, and separated from the har- 
bor only by the main roadway of the quays. One enters the 
laboratory garden through a large gateway and passes into a 


Fig. 3. 


Marine Station at Trieste. From photograph received recently from Dr. Graetie. 


court yard whose outhouses disclose the pails and nets of the 
marine laboratory. Perhaps an attendant will here be sorting 
out the captures which a bronze-legged fisherman has just 
brought in. 

A library and the rooms of the director, Dr. Graeffe, are 
close by the entrance of the building. In the basement is the 
aquarium room.—somewhat dark and cellar like; its tanks 
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small and shallow, their inmates representing especially stages 
of Adriatic hydroids and anthozoans. On the second story 
are the investigators’ rooms, large, well lighted, looking out 
over garden and sea. Near by is a museum of local fauna, 
rich in crustaceans and in the larval stages of Adriatic fishes. 


GERMANY, Norway, Russia. 


The German universities have contributed to such a degreé 
to the building up of the station at Naples that they have 
hitherto been little able to avail themselves of the more con- 
venient but less favorable region of German coasts. The col- 
lecting resources of the North Sea and of the Baltic have 
perhaps been not sufficiently rich to warrant the establish- 
ment of a central station. On the side of the Baltic, the 
University of Kiel, directly on the coast, may itself be 
regarded a marine station. At present the interest in found- 
ing local marine laboratories has, however, become stronger. 
At Pl6n, at a corner of the North Sea not far from Flensburg, is 
established a small station under the directorship of Professor 
Zacharias,—and the first number of its contributions has 
recently been published. In addition the newly acquired 
Heligoland has become the seat of a well equipped Govern- 
mental station,,under the directorship of Dr. R. Heincke. 
The island has been long known as most favorable in collect- 
ing regions, and its position in the midst of the North Sea 
fisheries gives it especial importance. 

Norway like Germany is strengthening its interest in local 
marine laboratories. During the past year (1892) it has suc- 
ceeded in establishing two permanent stations, one near Ber- 
gen,—the other south of Bergen an outjutting point of the 
North Sea almost westward of Christiana. The former is in- 
terested especially in matters relating to the North Sea fisher- 
ies, and is supported partly by the.contributions of a learned 
society and partly by a subsidy from the government in view 
of its relation to the practical fisheries. The second and smaller 
station is devoted almost exclusively to research in morphology, 
It is a dependency of the University of Christiana and is under 
the directorship of one of its professors, Dr. Johan Hjért. 
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With the richest collecting resources these new stations may 
naturally be expected to yield most important results. 

Russians have ever been most enthusiastic in marine 
research, and their investigators are to be found in nearly 
every marine station of Europe. The French laboratory on 
the Mediterranean at Ville Franche, as has previously been 
noted, is supported essentially by Russians. At Naples 
they are often next in numbers to the Germans and 
Austrians. The learned societies of Moscow and St. 
Petersburg have contributed in no little way to marine 
research. The station at Sebastopol on the Black Sea, 
has become permanent, possessing an assured income. That 
near the Convent Solovetsky on the White Sea, though small, is 
of marked importance. It is already in its thirteenth year. 
Professor Wagner of St. Petersburg, has been its most earnest 
promoter as well as constant visitor. He in fact caused the 
Superior of the Convent to become interested in its work and 
secured a permanent building by the Convent’s grant; he 
was then enabled by an appropriation from government to 
provide an equipment. Its annual maintenance is due to the 
Society of Naturalists of St. Petersburg. The matter of the 
appointment of a permanent director for the summer months 
is now being agitated. The station Solovetskaia is said to 
possess the richest collecting region of the . Russian coasts. 
It is certainly the only laboratory which has at its command 
a truly Arctic fauna. 


The following list of papers relating to marine laboratories 
was kindly sent the writer from Naples by Mr. H. B. Pol- 
lard. 

Arcachon (Bulletin of the Scientific Society.) 

Berichte v. d. Ver der. biol. Stat. Sebastopol. Russian text. 

Brunchorst, Die biol. Meerestat. Ist. Bergen. Plate and plans. 

Buissent, Les Stations Zool. du Bords dela Mer. Rey. de 
Ques. Scien. Brussels, 1889. 

Dohrn, Aus Vergang. u. Gegenwart der Zool. Stat. in Neapel, 
Deutsche Rundschau, XVIII, h. II, Pactel, Berlin, 1892. 

Fausseck, Station biologique “ Solovetskaia. ” (1892.) 

Herdman, Annual reports of Liverpool M. B. Station on 
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Puffin Island. Dobb & Co., Liverpool, 1890-91. 

Hoyle, Scot. M. Stat. and its work. J. of M. B. Ass. II. 

Korotheba, (The laboratory at Ville Franche, Russian text.) 
Cracow, 1892. 

Lacaze Duthiers, Les Lab. maritimes de Roscoff et Banyuls 
en 1891. Rev. Exp. de Biol. 1892. 

Les Stations Zoologiques, L’ Aquarium des Sables d’ Olonne, 
La Nature, 16 Année, 1 sem. 1891. 

McIntosh, St. Andrew’s Marine Laboratory. J. of M. B. Ass,. 


Mitsukeori, The Mar. Biol. Stat. of the Imp. Univ. at Misaki, 
J. of Col. of Scien. of Japan. Tokio. V. I. 
Nederlandische Dierkundige Vereein Zool. Stat. 
Tijdschr. d. Ned. Dier. Ver., with figure, 1890. 
Petersen, Danske Biol. Stat. Rep. Copenhagen Schule. 1892. 
Pouchet, Rapport. sur la Laboratoire de Concarneau, 1886. 
Prince, St. Andrew’s Mar. Lab. Eng. Ill. Mag. p. 70. 1859. 
Vogt, Les Laboratoires de Zoologie maritimes, Rev. Scient. 
Paris, 1876. 
Vogt, Zool. Stat. Die Gegenwart. 26 Bd. 1884. 
Von Lendenfeld, Die Zool. Stat. in Trieste. 
Oes. Ung. Revue, 7 Bd. 1889. 
Zacharias, Forschungsberichte aus der Biol. Stat. zu Plén, 
Friedliinder, Berlin, 1893. 


Since the above was in print, Prof. Lénnberg has given the 
writer many interesting details in regard to the Swedish 
Zoological Station on the west coast near the city of Gethen- 
berg. 

The Station has up to the present, under its founder and late 
director, Prof. Loven, admitted no foreigners. 

Its three original buildings, a laboratory and two dwelling 
houses, were constructed about fifteen years ago by a gift of 
Dr. Regnell of Stockholm. Itis at present maintained by a 
small subsidy from the government. Dr. Hjalmar Theel, in 
charge of the museum at Stockholm, has recently been 
appointed its director. The laboratory is itself a wooden build- 
ing, with aquaria rooms, and on the second story with the 
separate work places of the investigators. The students are 
mainly from the University of Upsala. 
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CERTAIN SHELL HEAPS OF THE ST. JOHN’S RIVER, 
FLORIDA, HITHERTO UNEXPLORED. 


By CLARENCE BLOOMFIELD Moore. 


(Continued from July Number, 1893.) 


(Fourth Paper.) 


MULBERRY MOUND (ORANGE COUNTY). 


By referring to the map accompanying the first article of 
this series,' the reader will see that Mulberry Mound lies on 
the west bank of the St. John’s, just north of the river’s exit 
from Lake Poinsett. Rising abruptly from the water’s edge 
the mound offers the only solid footing for miles around, and 
upon it the otter hunter on his way up and down the stream 


finds a welcome refuge. This island mound has been under 
cultivation in former years, but when visited (February, 1892, 
and February, 1893) was covered densely with vines, shrub- 
bery and sugar-cane. In all, eight days were spent in investi- 
gation with a party of eight workers. The mound extends 
from 8.8. E.to N.N. W. The length of base is 285 feet ; 
its maximum breadth 120 feet; its maximum height from 
water level at alow stage of the river is 15 feet, 6 inches. 
Shell continues to an undetermined depth. The mound is 
unstratified, as a whole, and is composed mainly of uniones 
with a large admixture of sandy loam, containing occasional 
ampullaricz and paludine. 

At no part of the mound investigated by the writer was 
there any evidence of the presence of loose masses of shell 
comparatively unbroken. Abandoned fire places were found 
at every depth. Upon the surface is a stratum of loam and 
sand from 1} feet to 24 feet in thickness. This layer is prob- 
ably a formation subsequent to the abandonment of the 
mound by the eaters of shell-fish, and all articles found 
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therein cannot with certainty be attributed to the period of 
the formation of the shell heap. 

To the north of the shell heap is a small burial mound 
which, through its immediate association with the shell heap, 
is of the greatest interest. To it a number of additional days 
were devoted. 

Of all the shell heaps of the St. John’s, Mulberry Mound 
most richly rewards archeological research. So distant is the 
nearest solid grotind and so contracted were the quarters of 
those who raised the shell heap that every article cast away or 
lost during certainly a very long period is contained within an 
area a mere fraction in comparison to that of many shell 
heaps of the lower river. 

On the summit of Mulberry Mound, not far separated, three 
excavations were made: 103} x 7 x 12 feet deep ; 12 x 73 x 10 feet 
deep; 16 feet, 8 inches by 14 feet, 5 inches by 16 feet deep. 
All these excavations were subsequently increased in size by 
the use of the pick upon the sides. 


Pottery. 


While the sherds found throughout the excavations were of 
good quality and ornamented fragments of pottery were found 
even below water level, yet in numbers and in variety of 
design they by no means compared with the fragments of 
ruder material so plentifully met with in other shell heaps of 
the river and notably at Tick Island and at Orange Mound. 
No sherds were encountered of that coarse and porous mate- 
rial showing original intermixture of vegetable fibre save two 
or three specimens at the very base of the mound. Ata dis- 
tance of 8} feet from the surface was a fragment of pottery, 
colored a bright red, and three other sherds similarly decorated 
were encountered in various stages of the excavations. While 
pottery of this character is of frequent occurrence in the sand 
mounds its discovery is not on record hitherto in the shell 
heaps of the river. Pottery with stamped decoration, so com- 
mon on the surface along the St. John’s, was fairly abundant 
in the upper portion of the mound, while specimens were met 
with at unusual depths, one sherd thus decorated being found 
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at a distance of 10 feet from the surface. As a rule, the cera- 
mic ornamentation consisted of incised lines, several of novel 
pattern. One specimen showed interior decoration, the outer 
surface being plain. Another had been scratched upon the 
surface subsequent to the completion of the pottery (Fig. 1). 


Fig. 1. (Full size.) 


Three feet from the surface, in excavation 3, a vessel was 
uncovered, uninjured, with the exception of a small chipping 
from a portion of therim. The material was of inferior qual- 
ity. Its decoration varied, consisting of lines and dots in 
various combinations. ‘The body of the bowl was plain. Its 
diameter at the mouth which was irregular but nearly circu- 
lar, was from 8} inches to 7? inches. Its height was 4 inches. 
Its average thickness of material was .3 of an inch. In form 
it resembled a bowl, a common shape in the sand mounds. 

Various partially broken vessels were found unornamented 
and presenting no peculiarity. One contained a mass of 
unbaked clay. 

Nine and a half feet from the surface was found what at 
the time was considered a fragment of a large bead of pottery 
(Fig. 2), and not until two similar and more complete objects 
were met with in the adjoining burial mound (Figs. 3 and 4) 
was the conclusion arrived at that it was a portion of a 
tobacco pipe. 
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It will be remembered that the absence of pipes from the 
shell heaps was emphasized by Professor Wyman, and the 
writer, in upward of eighty shell heaps carefully explored, 
has heretofore found nothing indicating the use of tobacco by 
the eaters of shell fish, though pipes have been taken. by him 


Fig. 3. (Full size.) Fig. 4. (Full size.) 


from the burial mounds. A careful comparison, however, of 
the figures given herewith should convince the most skeptical 
that all three are fragmentary parts of vessels used in the 
smoking of tobacco, and such is the opinion of Professor 
Haynes who has made a careful examination of the speci- 
mens. 

During the excavation a mass of baked clay was found 
bearing the imprint of human fingers. 

Ata depth of 2} feet was found a mass of clay about six 
inches in height, unbroken, resembling half the cast of a pot. 
It is quite evident that whatever its use may have been, clay 
could readily have been moulded around it when placed with 
one of similar proportions.’ 

?It is possible that the masses of clay referred to by Squier and Davis 
(Ancient Monuments of the Mississippi Valley, page 149) were of similar 
character. 
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An Attempt at Delineation. 


At a depth of 10 feet from the surface two pieces of pottery 
in immediate association were thrown out in the same shovel- 
ful of debris. An investigation showed the fragments, which 
were covered with the soot so frequently found upon the sherds 
of the shell heaps, to belong to the same vessel, though the 
fracture was contemporary with their abandonment in the 
mound. Upon them was rudely cut a representation of the 
human figure (Fig. 5). 


Fig. 5. (Full size.) 


The discovery of this attempt at delineation at so great a 
depth in a shell heap of the river is of peculiar interest, being 
entirely unique in the extended search of the writer and unre- 
ported by others.’ 


Bone. 


Upward of ninety implements of bone, many of which 
were somewhat fragmentary, were met with in the three exca- 
vations. As the depth of the excavations increased imple- 
ments were found in an inverse ratio. Awls and piercing 


* This aboriginal attempt at delineation may be seen at the Wagner Free 
Institute, Philadelphia. 
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implements were numerous. One foot and five feet from the sur- 
face were two-pointed implements resembling daggers, respect- 
ively 6} inches and 7} inches in length (Figs. 6 and 7). 
Piercing implements of bone of this size are not mentioned 
by Wyman, nor have they been met with by the writer in any 
other shell heap of the St. John’s, though in the burial mound 
at Tick Island was found a carefully fashioned pointed instru- 
ment of human bone 9} inches in length, circled at the blunt 
end by an incised line. On one side were three perforations 
extending longitudinally below. These long stilletto-shaped 
implements of bone are not uncommon in other localities. 
Professor Haynes is of the opinion that they were used in the 
weaving of baskets. 

At a depth of four feet was an implement, in shape resem- 
bling a shuttle (Fig. 8), hitherto unreported in connection with 
shell heaps in the river. 

Two slender pins with lined ornamentation around the 
heads (Fig. 9), 7 inches and 8.2 inches in length, both discoy- 
ered at a depth of three feet from the surface, though in sep- 
arate excavations, were found intact, while throughout were 
numbers of small piercing implements two inches in length 
and over fashioned from the long bones of small carnivores 
with the articular portion remaining (Fig. 10). The core of a 
stag horn was lined with eight parallel circles. 

A curious implement, 2.5 inches in length, was exhumed, 
made from a solid bone, unidentified, having a maximum 
diameter of 1 inch, polished at the base and drilled to a depth 
of .9 inch, the cavity diminishing slightly in size from the 
margin of the orifice inward. The opposite end was beveled 
on one-half to a central ridge, the other portion being cut 
down as if. to connect with the cavity below. ‘Two longitudi- 
nal parallel lines were on either side, while a longitudinal 
ridge spread out at the upper portion, forming a triangle of 
which the margin of the top formed the base. Unfortunately 
a series of figures would be required to represent this curious 
object. 

A portion of the head of a piercing implement, 12 inches 
in length was beautifully decorated with lines. Exposure to 
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Fig. 7. Fig. 
Implements of Bone. (All full size.) 
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fire had colored it black and given to the surface a brilliant 
polish (Fig. 11). 


Stone. 


Just below the surface loam was a portion of a celt of slate, 
23 inches in length, polished and with ground cutting edge. 
Its depth does not identify it positively with the shell heap. 
13 feet from the surface was found a “sinker,” or pendant 
ornament,‘ 2¢ inches in length, rimmed at either end for sus-, 
pension (Fig. 12). This interesting relic cannot positively be 
attributed to the period of formation of the mound. It is 
probable that later Indians cultivated the mound which, more- 
over, within recent years has been ploughed to facilitate the 
planting of sugar-cane. 

Two feet from the surface a round sandstone hone was met 
with. 

At a depth of 43 feet was brought to light a celt of polished 
shale of rude workmanship, with the portion farthest from 
the cutting edge roughened, probably for insertion into a 
socket (Fig. 13). This find is extremely interesting, being the 
tfirs on record of an implement of polished stone found in a 
shell heap of the St. John’s at a depth to justify the belief as 
to an origin contemporary with the heap. Among other arti- 
cles of interest brought to light were a sandstone hone, grooved 
through the sharpening of pointed implements, and a flat 
piece of coquina. 

At a depth of 14 feet, 8 inches from the surface was found 
a lance head of fine chert, 3.6 inches in length, thin and of 
graceful pattern, while 8 inches above were two lance heads 
of chert, one of beautiful design, barbed and having the base 
of the tang concave, fully as graceful in design and in finish 
as any stone point met with on the surface. Its length was 
3.8 inches. 

Its companion was of coarse yellow chert, with a length of 
4.14 inches, and had a natural defect through crystallization of 
the material. It was of ruder workmanship. The great rarity 
of implements of stone in the shell heaps was commented 

* Positive identification as to material has been found impossible without 
mutilation of specimen. 
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upon by Wyman, and the writer during his investigations has 
had no grounds to differ from Professor Wyman’s opinion. 
The discovery of lance points at such a depth and of such 
graceful pattern is entirely without precedent. Specimens of 
the rude and thick arrow points ordinarily found in the shell 
heaps will be figured in a later paper. 


Fig. 12. (Full size.) 


Fig. 13. (Full size.) 


Throughout the excavations were found a number of pieces 
of red hematite, the largest being 33 x 23 x 2inches. This 
mineral was largely used as coloring matter in several of the 
burial mounds, notably at Mt. Royal where the whole upper 
stratum is dyed with it. 


Shell. 


As in the case of implements of bone, so of shell it may be 
said that Mulberry Mound among all the shell heaps of the 
St. John’s has furnished the richest results to the archeologist. 
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At every depth were found gouges and scrapers of shell, many 
unbroken, and columelle of fasciolaria, one 104 inches in 
length. Two and a quarter feet and five feet below the sur- 
face were found two drinking cups, formed from fulgur per- 
versum, with portions of the side and the inner whorls 
removed, a form common enough on the surface and in the 
burial mounds, but very unusual at any depth in the shell 
deposits. Curiously enough, similar drinking cups wrought 
from the conch are in use to-day by the side of springs in 
some of the sea-board southern states. 


Piercing Implements of Bone. 
Mulberry Mound (full size). Fig. 14. 4 size. 


Ten feet from the surface in perfect condition was a beauti- 
ful chisel fashioned from the lip of strombus. 
Five feet from the surface was found a cardiwm, unbroken, 
48 
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but giving evidence of wear upon the edge, and having a por- 
tion of the shell between the ridges removed. A pecten, with- 
out wear or work upon the edges, is figured in the annual 
report of the Bureau of Ethnology, 1880-1881, Plate XXI, 
Fig. 3. This particular shell is described as having served 
among the Indians as a receptacle for paint, and as coming 
from Santa Barbara, California. It is possible that the “ cockle 
shell” from Mulberry Mound may have been used for the lin- 
ing of pottery. At all events, the two central ridges could be 
put to such a purpose. 

At adepth of 13 feet, 8 inches was found a portion of a 
gorget of shell, the part recovered being 6.04 inches in length, 
2 inches in breadth, with an average thickness of .12 inch 
(Fig. 14). It bore three perforations for suspension or for 
attachment, and two smaller ones along the line of fracture, 
evidently corresponding with similar ones on the missing por- 
tion, arranged to allow of repair by binding, a method com- 
mon at that period. The discovery of a gorget or any object 
of personal ornamentation is so unusual in a shell heap of the 
St. John’s that particular stress deserves to be laid upon it. 
In fact, with the exception of one longitudinally perforated 
phalanx of a deer, from Salt Run (Marion Co.), no articles of 
personal adornment have been found by the writer in any 
shell heap of the St. John’s beyond the limits of Mulberry 
Mound.* 

At various distances from surface, one even so deep as 11 
feet, were found six fulgurs, five of the species carica and one 
perversum. All were ground at the beak, and all with the 
exception of one carica, were perforated. Three of the spe- 
cies carica had single perforations below the angle and involv- 
ing it, and one on the body whorl between the angle and the 
suture within an inch of the aperture. 

The fulgur perversum had a small round perforation above 
the angle and two, one } inch, the other j inch, below. These 
perforations were considerably larger than the one above. 
The finding of the perforated fulgurs at so great a depth in a 
shell heap will, with other matters relating to these perforated 
shells, be referred to in Note A. 
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Human Remains. 


Eleven feet from the surface, in immediate association with 
fragmentary bones of the lower animals, lay a portion of the 
shaft of a human femur 3} inches in length, with old breaks 
at either end; a portion of the shaft of a tibia, broken in 
excavation; two right heel bones, somewhat crushed; two 
bones of the'toe; a fragment of a radius with old break, and 
a portion of rib. Five feet east of these remains lay a frag- 
mentary portion of human femur, showing no recent fracture, 
while at the same level, but four feet distant, in the southeast 
corner of excavation ’3 lay a fragment of femur; an ulna in 
two portions, old break; a small fragment of lower jaw and a 
piece of femur with old longitudinal split. At about the same 
level in the northwestern portion of the excavation, appar- 
ently entirely isolated, was the upper half of a human ulna. 
In view of the scattered and broken condition of these bones 
and their association with the bones of animals used for food 
together with the fact that an almost contiguous burial mound 
offered a means of sepulture, it seems unlikely that these 
human remains are other than refuse left over from a canni- 
balistic repast. Never elsewhere on the St. John’s has the 
writer come upon human remains in this condition at a depth 
from the surface greater than 8 feet, and in his introductory 
paper, written previous to a second visit to Mulberry Mound, 
he stated that in view of the numerous cases indicating can- 
nibalism discovered by him along the greater portion of the 
river where shell heaps exist, at no great depth from the sur- 
face, he was inclined to the belief that the custom must have 
come in at a somewhat late period of the formation of the 
shell heaps. Subsequent research may prove this supposition 
unfounded, but for reasons to be mentioned later the presence 
of human remains in this condition in Mulberry Mound does 
not modify his previously expressed opinion. 


Remains of Lower Animals. 


As is the case in the majority of shell heaps, the deer and 
turtle in Mulberry Mound were found, next to shell fish, to 


1808, 
719 


720 The Americun Naturalist. [August, 


have been the most staple articles of diet. In addition toa 
number of small fragments unidentified, were found bones of 
the alligator, of the raccoon, of the turtle, of the black bear, 
of the red lynx (a jaw), of the catfish and of the gar. Also a 
curious bone identified by Professor Cope as supporting the 
dorsal fin in a member of the sheep’s head family. The jaw 
of the red lynx, an animal hitherto unreported in the shell 
heaps of the St. John’s, was submitted to Professor Cope for 
identification. 
Note A. 


Perforated Fulgurs. 


The fulgur, sometimes termed the busycon, popularly known 
as the conch, was a shel] extensively in use among the abo- 
‘rigines. If specimens of the two species of fulgur most com- 
monly found on the St. John’s River are held facing the inves- 
tigator the shell having the aperture to his right is termed 
carica, to his left, perversum. Fulgurs with artificially ground 
beaks and with circular or oval perforations evenly made are 
comparatively numerous upon the surface of the territory bor- 
dering the St. John’s River. They are seldom at a greater 
depth in the shell heaps than can be reached by the plow. 
Their superficial position was noticed and commented upon 
by Wyman (Fresh Water Shell Mounds of the St. John’s 
River, Florida, page 58 and Plate VIII, Fig. 2). They are, 
however, occasionally found in the burial mounds of sand at 
depths excluding the idea of an intrusive deposit.” With the 
exception of Mulberry Mound, no shell heap in the writer’s 


‘Wyman figures two perforated objects from the shell heaps, and the 
writer has a considerable number of the phalanges of the deer perforated 
longitudinally, ploughed up and presented to him by Mr. Charles Dillard 
of Volusia. He is also indebted to Mr. McAllister of Bluffton, Volusia Co., 
for the fossil tooth of a shark, perforated laterally, found superficially in 
the shell deposit at that place. 

5 This is particularly true of the great mound at Mt. Royal, Putnam Co., 
where in one trench among a number made, no less than 1307 fulgurs were 
found by the writer. A very small percentage, however, were evenly per- 
forated in the manner of the shells under discussion. The great majority 
were of the species perversum. Some were unbroken, but the greater num- 
ber were apparently intentionally mutilated in the manner of mortuary 
pottery by having a piece roughly knocked out. 
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investigations has yielded perforated conchs at a considerabie 
depth, and as the territory bordering the St. John’s has 
been carefully searched by the writer, having in mind the 
investigation of these perforated fulgurs, he is strongly 
inclined to the belief that the employment of these imple- 
ments came in at a period subsequent to or approaching the 
abandonment of the great majority of the shell heaps of the 
river. 

The use of these perforated fulgurs is not determined. 
Wyman confessed himself in doubt. In “Art in Shell,” 
Bureau of Ethnology, Annual Report, 1880-1881, Professor 
Holmes figures a perforated fulgur (Plate XX VII) and cites 
Rau, “Archeological Collection of the National Museum,” 
page 67: “It further appears that the Florida Indians applied 
shells of the busycon perversum as clubs or casse-tetes by adapt- 
ing them to be used with a handle, which was madé to pass 
transversely through the shell. This was effected by a hole 
pierced in the outer wall of the last whorl in such a manner 
as to be somewhat to the left of the columella, while a notch 
in the outer lip, corresponding to the hole, confined the han- 
dle or stick between the outer edge of the lip and inner edge 
of the columella. , , , , A hole was also made in the 
posterior surface of the spire behind the carina in the last 
whorl, evidently for receiving a ligature by means of which 
the shell was more firmly lashed to the handle.” 

Of scores of perforated fulgurs from the river, examined by 
the writer, he can recall but two wrought from the fulgur per- 
versum. The fulgur carica is a more massive shell and better 
fitted for the rough work than the more slender perverswm 
from which shell the drinking cups of the river shell heaps 
and mounds are fashioned. It is true that a heavy variety of 
perversum is met with on the coast, and that the fulgur carica 
is rarely, if ever, found on the west coast or on the east coast 
south of Jypiter inlet.° 

In the coast shell heaps alone is the perforated fulgur per- 
versum found to any extent, and this point should be remem- 

‘The Academy of Natural Sciences possesses no fulgurs of the species 
carica from the west cozst. The Smithsonian has one, stated to be from 
Cedar Keys; its record is not well established. 
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bered when perforated fulgurs of Florida are under discus- 
sion. 

In the river shell heaps a very small percentage of perfora- 
ted shells have a notch in the outer lip, while absolutely none 
has a perforation in the spire, if we consider the spire to be 
that portion of the shell surrounding the apex, bounded by 
the suture. Moreover, a considerable majority of the perfora- 
ted shells have but one hoie, that being in the body whorl 
between the angle and the suture, from one to two inches 
to the right of the aperture. A certain percentage of fulgurs 
have the perforation below the shoulder, or angle, but fre- 
quently in such a position that if hafted, the ground beak of 
the shell would not be at right angles with the handle, and 
occasionally the perforation is so placed that a handle enter- 
ing the aperture could not reach it. In other cases, perfora- 
tions are disproportionately small and oval in shape, unfitted 
to receive a handle suitable for the rough usage of a war club. 
In the writer’s collection are two good sized fulgurs with per- 
forations .54 inch by .76 inch, and .86 inch by .56 inch. 
Many perforated fulgurs with ground beaks are of a size to 
set aside the hypothesis of their employment for any purpose 
where weight is an important factor. Of these the writer has 
one weighing but eight ounces, while another is but 2? inches 
in length. Occasionally fulgurs are seen with perforations in 
the body whorl above and below the shoulder, and it is prob- 
able that these are the ones referred to by Rau with a misap- 
prehension as to the location of the spire. Again, other ful- 
gurs are found with asingle perforation between the angle 
and the suture, having two below the shoulder and equidis- 
tant from it. A fulgur perversum of this character, was taken 
by the writer from the historic mound at Mt. Royal, Putnam 
County. 

Some fulgurs with ground beaks are imperforate, while 
others with perforations show grinding or wear, where not 
alone the beak is involved but a portion of the lip. Other 
shells give evidence of considerable wear on the margin of the 
perforation toward the upper and lower portion of the shell, 
showing that the implement was not securely hafted and that 
it was subjected to continuous use. Others are polished on 
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the spire and body whorl above the periphery as though held 
in the hand. 

From all this it is evident that while certain perforated ful- 
gurs may have served for war clubs the great majority did 
not. Mr. Douglass, who is so familiar with the east coast of 
Florida, believes some of them to have served as hoes, and in 
this he is doubtless right. Probably, as is the case with most 
aboriginal implements, their use was various. 


Conclusions. 


At no point in the excavations at Mulberry Mound were 
whole shells found in any numbers, the heap having grown 
apparently from the beginning by the slow accretion of refuse 
from the meals of the few families living upon it and been 
solidly packed beneath their feet. It is apparent that such 
should be the case, since solid ground is too far distant to 
admit of the hypothesis that the mound was made through 
contributions of others not living upon its immediate surface. 
That a considerable time was required to pile so great a mass 
of shell to such a height through the agency of comparatively 
few there can be no reason to doubt. And yet the writer is 
convinced that of all the shell heaps investigated by him and 
by Professor Wyman the shell heap at Mulberry Mound is the 
most recent, and that it was still in process of formation when 
many others were abandoned, at least for use as refuse heaps. 
This belief is based upon the marvelous variety of the imple- 
ments of bone, so infrequent in the other mounds, and patterns 
heretofore unreported from other localities on the river. The 
presence of delicately wrought lance heads near the base; of 
colored and of stamped pottery at considerable depths; of ful- 
gurs at a distance from the surface; of a carefully made gor- 
get of shell; the discovery of an implement of polished stone, a 
fact previously unheard of in the river shell heaps, and frag- 
mentary human bones a number of feet from the surface, 
found only superficially by the writer in numerous other shell 
heaps, when taken together, argue for Mulberry Mound 
an origin posterior to other shell heaps of the St. John’s hith- 
erto explored. It will be noted, however, that nothing found 
in this shell heap indicated a knowledge of Europeans or in 
any way pointed to its formation in post-Columbian times. 
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RECENT LITERATURE. 


Hawks and Owls of the United States.'—This volume is a 
report on the Hawks and Owls of the United States, by Mr. A. K. 
Fisher, with reference to the economic status of the various species. 
Of it Mr. C. Hart Merriam makes the following statement in his letter 
of transmissal to the Secretary of Agriculture. 

“This work was written several years ago, but was withheld from , 
publication until provision could be made for suitable reproduction of 
the colored illustrations, without which the bulletin would have been 
of comparatively little value to the class of readers for whose benefit 
it was specially prepared. 

“The statements herein contained respecting the food of the various 
hawks and owls are based on the critical examination, by scientific 
experts, of the actual contents of about 2,700 stomachs of these birds, 
and consequently may be fairly regarded as a truthful showing of the 
normal food of each species. The result proves that a class of birds 
commonly looked upon as enemies to the farmer, and indiscriminately 
destroyed whenever occasion offers, really rank among his best friends, 
and with few exceptions should be preserved, and encouraged to take 
up their abode in the neighborhood of his home. Only six of the 73 
species and subspecies of hawks and owls of the United States are 
injurious. Of these, three are so extremely rare they need hardly be 
considered, and another (the Fish Hawk) is only indirectly injurious, 
leaving but two (the Sharp-shinned and Cooper’s Hawks) that really 
need be taken into account as enemies to agriculture. Omitting the 
six species that feed largely on poultry and game 2,212 stomachs were 
examined, of which 56 per cent contained mice and other small mam- 
mals, 27 per cent insects, and only 34 per cent poultry or game birds. 
In view of these facts the folly of offering bounties for the destruction 
of hawks and owls, as has been done by several states, becomes appar- 
ent, and the importance of an accurate knowledge of the economic 
status of our common birds and mammals is overwhelmingly demon- 
strated.” 


Fresh Water Alge and the Desmidiez of the United 


1 The Hawks and Owls of the United States in their Relation to Agricul- 
ture. By A. K. Fisher. Bull. No. 3, Div. Ornith. & Mam., U. S. Dept. 
Agric., Washington, 1893. 
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States.’?—This work of Mr. Stokes has been prepared with special 
reference to the needs of beginners in the study of Algz and Desmids, 
for whom the author believes analytical keys are absolutely essential. 
Generally speaking an artificial one is more useful than a natural one 
which involves more or less dissection, ruinous to the specimen, and a 
knowledge of characters that a beginner does not possess. 

The keys offered by Mr. Stokes are founded on the classification in 
Wolle’s Monographs on the fresh water Algze and Desmids of this 
country, and references to these works are given for extended descrip- 
tions of the species. 

Directions for the collection, preservation and mounting of these 
microscopic plants are given, with a list of the best preserving media 
in the order of their excellence. 

The plate illustrating the genera of Desmids is a valuable adjunct 
to the work. 


Gasteropoda and Cephalopoda 6f the New Jersey Creta- 
ceous Marls.’—This volume, in reality a Monograph of the subject, has 
been prepared by Professor Robert P. Whitfield for the Geological 


Survey of New Jersey. It constitutes the second volume of a series - 
which is intended to include descriptions of all the fossil invertebrates 
found in the New Jersey Cretaceous Marls. The following is a synop- 
sis of the Classified List which accompanies the work : 


INVERTEBRATA OF THE NEW JERSEY CRETACEOUS MARLS. 
Gasteropoda. 


Genera Species 
Subclass Prosobranchiata 
Order Pectinibranchiata 54 119 
Order Scutibranchiata 5 6 
Subclass Opisthobranchiata 


Order Tectibranchiata 6 6 
Scaphoda. 


Family Dentalium 3 4 


* Analytical Keys to the Genera and Species of the Fresh Water Alge 
and the Desmidiez of the United States. By Alfred Stokes. Portland, 
Conn., 1893. 

5’ Gasteropoda and Cephalopoda of the Raritan Clays and Greensand 
Marls of New Jersey. By Robert P. Whitfield. Trenton, 1892. 
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Cephalopoda. 


Order Tetrabranchiata 8 
Order Dibranchiata 1 


INVERTEBRATA OF THE NEW JERSEY EOCENE MARLS. 


Gasteropoda. 
Genera Species 
Subclass Prosobranchiata 
Order Pectinibranchiata 25 45 
Order Scutibranchiata 2 4 
Subclass Opisthobranchiata 
Order Tectibranchiata 


Cephalopoda. 


Order Tetrabranchiata 
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General Notes. 


GEOGRAPHY AND TRAVELS. 


Europe.—NeEvusIEDLER Lakr.—Neusiedler Lake has for some 
time decreased in capacity, and it is now proposed to drain its remain- 
ing waters into the Raab by means of a canal. 


RECLAMATION OF THE ZUYDER ZEE.—The March issue of the Geo- 
graphical Journal contains an account of the engineering works pro- 
posed to be executed for the purpose of reclaiming the greater part of 
the Zuyder Zee. The work is to be carried out in sections, the first of 
which will fill in a bay north of the broad channel which will be left 
leading to the city of Amsterdam; while the second will comprise an 
extensive area south of that channel. The remaining sections will 
diminish the water area to the eastward. As adam will be built across 
the Zee at its mouth the whole of the waters within will be fresh, and 
will be named the Ysel Meer, from the river of that name. The scheme 
also provides for the enlargement on their land-fronts of the islands at 
the mouth of the Zuyder Zee. 


Tue Pontine MarsuEs.—Capt. von Doncet has brought forward a 
scheme for reclaiming the Pontine Marshes, which are exceedingly fertile, 
and capable of producing food for halfa million of people. The area is six 
square miles, but the exhalations from them render sixteen square miles 
unhealthful, and the present population is only thirty. The projector 
proposes to cut off by peripheral canals the streams which enter from 
the surrounding higher ground, and to utilize the existing interior 
canals, the work of Pius VI. The surface of these marshes is of old 
soft elastic peat, ten feet thick at the Appian Way, over seventy feet 
deep at the foot of the mountains; this peat apparently fills an ancient 
sea area, as beneath it is a layer of clay with shells and sea-sand. Five 
thousand acres are too low to permit the natural fall to be made avail- 
able, and much of the area is, after the rains, covered with three feet of 
water, besides which, springs at the foot of the hills yield one and a 
half times as much as might be expected to drain into the basin. 


Africa.—AScENT OF THE JUB oR JuBA.—Capt. Dundas has 
returned safely from what seems to have been a most perilous journey 
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of some 400 miles up the Juba, a river which parts the “ sphere of influ- 
ence ” of England in East Africa from that of Italy. The inhabitants 
of both coasts of this river are the fanatical Mussulman, Somali or Swa- 
hili, who resent the coming among them of any European, though some 
of the coast Somalis seem to have become accustomed to their presence. 
At the very entrance of the river the natives assembled in great 
numbers, completely over-awed the crew of Zanzibaris, and gave Capt. 
Dundas to understand that he could not proceed without leave. The 
Captain was compelled to go to Mombasa, and enlist the aid of the res- 
ident there by whose tact leave was obtained, the Somal chief appro- 
priating a sword and an armchair as a present. At about a hundred 
miles from the sea a second river channel, trending toward the ocean, 
south of the mouth known as that of the Juba, enters the latter stream. 

New troubles commenced when the territory of the chief of Berbera, 
within which the unfortunate expedition of Van der Decken came to an 
end, was reached. Thousands of savages appeared on the banks, and 
many sprang into the river to seize the little stern wheel steamer. The 
discharge of a rocket cleared the river, but the danger remained. 
Accompanied by his interpreter, Capt. Dundas went ashore, and, con- 
stantly repeating “ Aman” (peace) made his way, spite of the contact 
of cold spears, into the chief’s presence. ‘“ We have done you no harm, 
is it to be ‘aman’ or not,” was the substance of the Captain’s speech. 
The astonished chief hesitated, asked for time to consider, and then sent 
word that, though he objected to white men, he rather liked the captain. 
Finally, with some natives on board, the Kenia was allowed to pro- 
ceed, passing by the wreck of Van der Decken’s vessel, to some rapids ; 
whence, as the Somals assured Capt. Dundas that important falls existed 
a few miles higher up, and as the water was shallow, the Kenia 
commenced its return journey. 

Capt. Dundas speaks with considerable admiration of the fighting 
powers and physique of the Somalis, who are attired with a long spear 
and a stabbing knife, and who guard their women rigidly. Many 
lighter complexioned Galla, probably slaves, were observed among 
them. 


Danomey—The end of General Dodd’s victorious compaign in 
Dahomey has been the declaration that all that country is now under 
French protection, while the districts of Whydah, Godomy, Abomey— 
Kalavi, with some others, are annexed to France. 


Sources oF THE NiLtE—Dr. Bauman’s journeys in the district 
between Lakes Tanganyika and Victoria Nyanza have thrown much 
light on the ultimate sources of the Nile. Dr. Bauman considers the 
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Kagera, a small river emptying into the Nyanza, as the true fount of the 
Nile—its source is esteemed sacred by the Warundi, or natives of 
Urundi, a thickly populated district lying around the head of Lake 
Tanganyika. 


Deatu or Msrp1.—The March issue of the Geographical Journal 
contains a résumé of the conduct and result of various exploring expedi- 
tions which have penetrated into the district of Garenganze (Msidi’s 
country) since it was visited by Arnot. The whole of this southeastern 
part of the Congo State has been leased to the Katanza Company, and 
no less than five expeditions have reached and explored the upper 
courses of the Lualaba, Lomaine, and Sankaru, the upper part of which 
last is called the Lubilash. Lieutenants Paul le Marinel, Deleommune 
and Capt. W. G. Stairs were the respective commandants of three of 
these. The most important political event has been the death of Msidi, 
and the falling to pieces of hisephemeral empire. Having become old 
and despotic, various chiefs rebelled, and the country became anarchic. 
Msidi asked for aid from M. Delcommune, but that gentleman wisely 
refused. During the stay of Capt. Stairs at the capital, Lieut. Bodson 
was compelled to shoot at and kill Msidiin self-defence, but was at once 
shot by a chief. Capt. Stairs immediately called the chiefs together, 
and persuaded them to accept the flag of the Congo State. At this 
juncture—Captain Dia and his party arrived, and Capt. Stairs, whose 
health had long been failing, took the opportunity of departing for the 
coast, but died at Chinde. The flow of water in the Lualaba is much 
less that in the more eastern Lualaba. Msidi’s “ empire” about which 
so much has been written, has therefore endured less than a single 
generation. 


The River Baram and Mt. Dulit, Borneo.—In the Geograph- 
ical Journal for March, Mr. C. Hose gives an account of a trip up the 
Baram River to Dulit (5100 feet) and the high lands of Borneo. <A 
map accompanies the account, and one eminence Kalalong is given at 
7000 feet, while Mr. Hose states that the extinct summit visible must be 
nearly 10,000 feet. An amusing incident was the encounter with a 
musician who was entertaining an assembly by performing upon a flute, 
selingut, with his nose, and eliciting notes clearer than those obtaining 
from the ordinary native flute, ensuling, played with the mouth. The 
musician asserted that when at best, he could draw tears from his 
audience. The lower part of the Baram, which at its embouchure is 
three quarters of a mile wide, and which rolls forth a current sufficiently 
strong to render the sea-water fresh two miles from shore, is flat, with 
little to note save fine palm-trees. The first real high ground begins 
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60 miles from the mouth, at Claudetown, the seat of government and 
centre of trade. Most of the traffic seems to be in the hands of Chinese 
merchants. At the entrance of the Akar the land is very fertile, and 
the mountain scenery. fine; while at the mouth of the Libbun the 
scenery on one side consists of lofty table topped elevations of from 
5,000 to 8,000 feet, on the other of grassy plains. The object of Mr. 
Hose’s trip was not exploration only, but natural history, and from 
various points of the flat topped Mt. Dulit he collected many birds and 
mammals, some of the former new to science. Several tribes; Kayans, 
Punans, ete., are mentioned, all diftering trom the Dyaks. The Punans * 
build no houses, but live in the jungle like wild beasts, and are expert 
with the blow pipe. The Kayans have singular burial customs, and are 
spiritualists, believing that messages can pass between the dead and 
the living. When a death occurs in a family, the body is placed in a 
coffin of soft wood, painted in various hues, and with a lid fastened 
down with dammar resin, and is kept in the house three months. To 
avoid too great a nuisance, a long drain of bamboo is thrust deep into 
the soil, with the upper end in the coffin. After three months a tomb 
of hard wood, twelve feet from the ground, adorned with figures of men 
and women, is made, and the corpse is borne to it with much ceremony. 
The weapons, tools, and cook-pot of a man are buried with him, while 
with a woman are laid her sun-hat, hoe, and personal adornments, par- 
ticularly her ear-rings. Cigarettes, to be given to friends in the land of 
the dead, are always placed with the corpse. The Kayans believe that 
the dead have different places of abode, according to the manner of 
their death. Those who die of sickness or old age have a lot in Apo 
Leggan, much like that on the earth ; those who die by accident or in 
battle have a better lot in Long Jalan; still born children, who have 
never known pain, are very brave; suicides are miserable in Jan Jok- 
kan, while to those who die by water fall stores of riches in their post- 
humous residence Ling Yang. It may be remembered by some that 
recently Mr. Whitehead added greatly to our zoological knowledge of 
Borneo by his ascent of Kina Balu, from which mountain he brought 
back a collection that demonstrated the existence of a Himalayan 
fauna. Mr. Hose has added to these proofs. The district of the Baram 
River has been detached from N. Borneo, and annexed to Sarawak, now 
governed by the son of the famous Rajah Brooke. 

Mr. H. R. Mill, in an article in the March Geographical Journal 
seeks to reconcile conflicting ideas respecting the permanence of oceanic 
and continental areas, by showing that the 1700 fathom line divides the 
world into two nearly equal areas, the one abyssal, the other conti- 
nental. 49 
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GEOLOGY AND PALEONTOLOGY. 


The Moon’s Face.—Mr. Gilbert’s address as retiring president 
of the Washington Philosophical Society is an ingenious array of 
arguments in favor of the impact theory to account for the origin of 
the features of the moon’s face. His hypothesis is, that material 
constituting the moon once surrounded the earth in the form of a 
Saturnian ring; that the small bodies of this ring coalesced, first 
gathering around alarge number of nuclei, and finally all uniting in a 
single sphere, the moon; that the lunar craters are the scars resulting 
from the collision of the moonlets. 

This hypothesis reconciles the impact theory with the circular out- 
line of the lunar craters, and explains the abundance of colliding 
bodies of large magnitude. The author discusses the probabilities of 
the formation, according to his theory, of lunar wreaths, central hills, 
arched inner plains, level inner plains, and the association of inner 
plains with central hills. He finds his theory adequate to explain all 
these phenomena, as well as the peculiarities known as furrows, sculp- 
ture, rills and rill pits. In regard to the “ white streaks ” Mr. Gilbert 
quotes, as in accordance with his own idea, an unpublished suggestion 
made by Mr. William Wiirdeman, “ that a meteorite (moonlet) strik- 
ing the moon with great force spattered whitish matter in various 
directions. ” 

During the growth of the moon, many of the moonlets must have colli- 
ded with the earth and formed impact craters which have been obliterated 
by erosion and sedimentation. It is possible the writer suggests, that 
these collisions imitated not only the differentiation of continental and 
oceanic plateaus, but the series of geographic transformations of which 
geologic structure is the record. (Phil. Soc. Washington, Bull. Vol. 
XII, 1893). 


North America during Cambrian Time.—Mr. Charles Wal- 
cott’s extensive knowledge of the Cambrian system of North America, 
has made it possible for him to reconstruct the form of the continent 
during that time. The land area is considered at the inception of 
Cambrian time, and its history is traced ina broad manner to the 
closing epoch of the period. 

By a form of deductive reasoning from the mode of sedimentation 
the author first determines an approximate shore line of the ancient 
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pre-Cambrian continent. The geographic distribution of pre-Cam- 
brian land is based upon the evidence afforded by the absence of 
Cambrian deposits upon known pre-Cambrian rocks; the existence of 
shore lines during earlier Cambrian time; and the presence of deep- 
water deposits. The features of the surface of the pre-Cambrian land 
are indicated by the relation of the known Cambrian and post-Cam- 
brian formations where it is exposed. 

Mr. Walcott considers the prevailing view of the geographic distri- 
bution and extent of continental area at the beginning of Paleozoic, 
time too restricted. The present Appalachian system was outlined by 
a broad, high range that extended from the present site of Alabama to 
Canada, with subparallel ranges to the east and northeast. The paleo- 
Adirondacks joined the main portion of the continent, and the strait 
between them and the paleo-Green Mountains opened north into the 
paleo-St. Lawrence Gulf, and to the south extended far along the 
western side of the mountains and the eastern margin of the continental 
mass to the sea that carried the fauna of the Olenellus epoch around 
to the paleo-Rocky Mountain trough. 

It is highly probable that ridges of the Algonkian Continent rose 
above the sea to the east of the present continent. On the east and 
west of the continental area the pre-Cambrian land formed a mountain 
region, and over the interior a plateau existed much as it does to-day. 

In late Middle Cambrian time, the Cambrian Sea began to invade 
the great Interior Continental area and extended far to the north 
toward the close of the period. 

At the close of the Cambrian time the Cambrian Sea had extended 
over the broad interior continent and had submerged the low ground 
along the line of the barrier ridges and some portions of the northern 
nucleal V of the Archean Continent. 

Two hypothetical maps based upon columnar sections, and the pres- 
ent knowledge of the distribution of the sediments, represent the con- 
tinent at the beginning of Lower Cambrian and of Ordovician time. 
These maps in connection with one showing the relative amount of 
sedimentation within the typical provinces of North America during 
Cambrian time, and the theoretic sections across the continent, are 
valuable adjuncts tothe text. (Extr. Twelfth Ann. Rept. Director 
U.S. Geol. Survey, 1890-91). 


Lower Silurian Brachiopoda of Minnesota.—The report of 
Mr. N. H. Winchell and Mr. Charles Schubert on the Brachiopoda 
found in the Lower Silurian deposits of Minnesota comprises descrip- 
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tions of 31 genera and subgenera, to which are referred 94 species and 
varieties. These latter include 15 that are new toscience. Two new 
families are necessitated by the authors’ scheme of classification. 
Clitambonitidze to contain Protorthis, Clitambonites, Hemipronites, 
and Scenidium ; and Lingulasmatide to contain Lingulaps and Lin- 
gulasma. 

In a short introduction the authors state that near the top of the 
Trenton shales new forms are introduced. Near the middle of the 
Galena the brachiopod horizon is quite distinct from any below it. 
The fauna of the Hudson River deposits agrees with that of the Cin- 
cinnati group of the Ohio Valley. Below the Trenton limestone, but 
one brachiopod (Lingula moesii) is known in the St. Peter sandstone ; 
none in the Shakopee formation, but several in the Lower Magnesian. 
In the St. Croix formation brachiopods are abundant but mainly of 
inarticulate species. (Extr. Vol. III. Rept. Minn. Geol. Surv. 1893) 


Geological News. General.—Mr. C.S. Du Riche Preller gives 
as a result of a lengthy investigation of the Tuscan Archipelago that 
(1) these islands are, geologically and petrographically, closely 
connected, not only with each other, but with the Maremina Hills on 
the one hand, and with Corsica and Sardinia, as well as with the Lig- 
urian Alps on the other; (2) that they probably constitute part of a 
former Tyrrhenian continent; and (3) with few exceptions they are 
representative of every geological formation from pre-Silurian down- 
ward and also include an interesting eruptive series. (Geol. Mag., 
June, 1893). 


Paleozoic.—Mr. N. H. Winchell and C. Schubert have published 
in quarto form, with profuse illustration, the Sponges, Graptolites and 
Corals from the Lower Silurian of Minnesota. 9 sponges are listed ; 4 
Hydrozoa including the doubtful one, Solenopora compacta Billings ; 
and 10 Actinozoa, of which 5 are new species. The paper includes a 
discussion of the systematic position of “ Anomaloides” by Mr. E. O. 
Ulrich, with a proposal to change the name to Anomalospongia. 
(Vol. III. Final Rept. Minn. Geol. Surv. 1893). 

A new species of Discites (Discites hibernicus) is described and 
figured by Messrs A. H. Foord and G. C. Cricks in the Geol. Mag., 
June, 1893. Theshell has not been distorted during fossilization, so 
that the characters of the fossil can be accurately determined. The 
specimen was found in the carboniferous limestone near Dublin. 
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According to Mr. Arthur Hollick the isolated and limited exposures 
of cretaceous strata on Staten Island indicate a large and continuous 
bed of similar material throughout the entire area. Mr. White’s 
division of the New Jersey cretaceous strata into marine and non- 
marine, with the Staten Island Clays referred to the latter division, 
the author considers no longer tenable. (Trans, N. Y. Acad. Sci. 
Vol. XI, 1892). 


Mesozoic.—The validity of the Wallala beds as a division of the 
California cretaceous is questioned by Mr. H. W. Fairbanks. This 
division was made by Drs. White and Becker and comprises a series 
of shales, sandstones and conglomerates found in Mendocino Co., 
Cal. and Todos Santos Bay, Lower Cal. The Coraliochama, which 
White considers the characteristic fossil of the Wallala beds, is abundant 
in the Chico. Recent fossil finds show also that the fauna of Todos 
Santos Bay closely resembles the Chico. The general character of 
to the beds, together with resemblance of fauna, is sufficient evidence 
Mr. Fairbanks that the Wallala beds and the Chico are synchronous. 
(Am. Journ. of Sci., June, 1893. 

Mr. T. W. Stanton’s conclusions in regard to the California creta- 
ceous are substantially the same as those of Mr. Diller. He finds no 
faunal break in the series of strata that have been referred to the 
Shasta and Chico formations. A comparison of the Shasta-Chico 
fauna with that of the Blackdown beds of England, shows that of 46 
species figured by Sowerby from those heds, 23 are represented in the 
Shasta-Chico formations. The age of this fauna, therefore, is not more 
recent than the Cenomanian. (Bull. Geol. Soc. Am. June, 1898). 


Cenozoic.—In discussing the affinities of a fish from the “ terrain 
Bruxellien ” described by Dr. Winkler as Euchodus bleekeri, M. Ray- 
mond Storms agrees with Mr. A. S. Woodward, that the fossil must be 
referred to Cybium, a genus represented in modern waters by at least 
a dozen species. (Bull. Soc. Belge de Geol. de Paleont. et d’ Hydrol, 
T. VI, 1892).—At the June meeting of the London Zoological Society 
an account was given by Mr. Lydekker of a collection of bird bones 
from the Neocene deposits of St. Alban in the Department of Isére, 
France. The more perfect specimens were referred mostly to new 
species ; Strix sancti albani, Palaeortyx maxima, P. grivensis and Tota- 
nus majori. Some of the specimens were indeterminable from their 
fragmentary condition. (Nature, June 15, 1893.) 
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BOTANY. 

The Coming Botanical Meetings at Madison.—In connec- 
tion with the meeting of the American Association for the Advance- 
ment of Science at Madison, Wisconsin, from August 17 to 23, inclu- 
sive, there will be much of interest to American botanists. The Soci- 
ety for the Promotion of Agricultural Science meets on the 15th and 16th. 
Beginning on Friday, the 18th, the Botanical Club will hold daily 
meetings. The new section of Botany (Section G) of the Association 
promises to be of unusual interest, inasmuch as the committee on pro- 
gramme has made a special effort to bring out some of the foremost 
botanists of the country, many of whom have consented to prepare 
papers. The announcement is made that there will be papers on 
Morphology, Physiology, Pathology, Systematic and Economic Botany, 
and special papers on “The Present Status of Botanical Instruction 
in the Colleges and Universities of this Country,” and “The Present 
Aspect of the Nomenclature Question.” 

Following all these will come the International Botanical Congress, 
of which mention was made in the NATURALIST some months ago. 
The Committee having the matter in hand have issued a circular 
announcing the congress, as follows : 

“ An International Botanical Congress will be held at Madison, 
Wis., U.S. A., beginning August 23, 1893, and continuing three or 
more days. All botanists are eligible to membership, and are 
earnestly requested to attend the sessions, so far as possible. A mem- 
bership fee of two dollars will be required. 

“The purpose of the Congress is the presentation and discussion of 
botanical questions of general interest relating to the advancement of 
the science. It is expected that the International Standing Commit- 
tee on Nomenclature, appointed last year at the Genoa Congress, will 
present its first report at this time. Papers embodying research will 
not be received, but such papers, whether by American or foreign bot- 
anists, may be presented before the Botanical Section or the Botani- 
cal Club of the American Association for the Advancement of Science, 
which holds its annual meeting preceding that of the Congress (August 
17 to 24). 

“ Reduced rates of travel by steamship or railway cannot be provided 
by the Congress, but special rates can be obtained for the World’s 
Columbian Exposition at Chicago. Madison is reached by several 
lines of railway from Chicago, and is distant only about four hours. 
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“It is hoped that societies will send delegates to the Congress. It is 
requested that all persons intending to be present notify the chairman 
of the committee of arrangements at as early a date as possible.” 

The committee, consisting of Messrs Arthur, Bailey, Britton, 
Campbell, Coulter, Coville, Galloway, MacMillan, Robinson and 
Underwood promises to issue a programme of the sessions before the 
meeting. Inthe meantime further information may be obtained of 
the chairman, Dr. J. C. Arthur, Lafayette, Ind.—CuHarues E. Bessey. 


Freshwater Algz.—Dr. A. C. Stokes has rendered a good ser- 
vice to beginners in the study of the fresh water alge by preparing 
his little book “ Analytical Key to the Genera and Species of the 
Fresh Water Aigze and the Desmidiex of the United States.” It con- 
tains 117 pages of matter, and a plate illustrating the genera. As 
brought out by the publisher E. F. Bigelow of Portland, Conn., it is a 
neatly printed, cloth-bound volume, which he sells for the moderate 
price of $1.25. It merits an abundant sale. The following sugges- 
tions taken from the introduction may be useful to beginners: 

“ Algee and Desmids are singly invisible to the naked eye. It is 
only when they occur in large masses that the eye can take cognizance 
of them. It rarely occurs, however, that the Desmids are so abun- 
dantly congregated that they thus obtrude themselves on the observer. 
When a large quantity has been collected and the vessel placed near 
a window, they will collect in a green film at the surface of the water 
on the lighted side, and there become visible in mass. In the ponds 
and shallows such an occurrence is not common. At times they are 
found so abundantly that by holding a glass vessel of the water up to 
the light they may be seen floating about as minute green objects, 
which the trained eye will recognize and the pocket lens make distinct. 
But these varieties are among the largest of the forms; according to 
my experience they are always exclusively confined to the Closteriums. 
Other large forms, like Micrasterias, at least in the writer’s locality, 
rarely occur in such profusion. To collect the Desmids, therefore, it 
is necessary to collect by faith. The microscopist can know exactly 
what he has only when he gets home and examines the water, drop by 
drop, under the microscope. 

“With the Algze it is different. These are usually visible to the 
naked eye, as they are almost invariably collected in large masses, 
floating on the surface, submerged just beneath the surface, or attached 
in waving tufts or fringes to sticks and stones and other plants in the 
ponds. The eye of faith is not needed to recognize them. They 
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usually force themselves on the wandering attention of the observing 
pedestrian in the wayside lanes, beside the ditches and slow brooks. 
As soft emerald clouds, or graceful streamers floating in the sluggish 
current, or resting like a green scum on the surface, they are readily 
seen and easily gathered. No collecting tools are demanded for either 
Algz or Desmids, except a dipper of some kind, a common tin dipper 
is as good as anything, and a few bottles or other vessels to carry the 
treasures home, and to keep them concealed from inquisitive people ; 
the collecting naturalist must always be prepared for meeting with 
such persons.” 
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ZOOLOGY. 


Zoology of the Lower Saskatchewan River.—Prof. C. C. 
Nutting’s report on Zoological Explorations on the Lower Saskatche- 
wan River is condensed statement of a large amount of information. 
The expedition was sent out by the Iowa State University, with the 
primary object of getting a series of birds in summer plumage, and 
also the downy young. Prof. Nutting, however, got all he could in all 
directions. Much of the interest of the report lies in the descriptions 
of the habits of the various animals, either as observed by the party 
themselves, or told them by the hunters of that region. 

In speaking of the geography of the country explored, Mr. Nutting 
refers to the water system as comparable in extent to that of the Mis- 
sissippi River. From the Saskatchewan River to the Polar Sea is one 
inextricable maze of lakes, rivers and marshes, one of the greatest 
palustral regions in the world, perhaps, and the breeding place of 
most of our migratory birds. 

The region is one of unusual zoological interest, being to a certain 
extent characterized by an intermingling of eastern and western, arc- 
tic and temperate faunz. The whole region is covered with dense 
forests of conifers and poplar. The formation is Upper Silurian, and 
the principal paleontological feature is Pentamerus decussatus of which 
a fine series was secured. 

The birds collected, numbering 104 species, were the summer resi- 
dents of that region, of which 90 per cent are birds included in the 
avifauna of Iowa. 

In regard to the migration of birds, the view held by the writer is 
that the impulse to migrate comes from without and the act is a con- 
scious seeking for a more suitable clime, on the part of the adults at 
least, the young simply following or imitating their elders. There is 
much to indicate that this stimulus comes in the form of the wind. 

Only a fragmentary list of the mammals is given. One snake was 
found, also three frogs and five fishes ; but a large number of insects 
and molluses were secured. (Bull. Lab. Nat. Hist. Iowa State Uni- 
versity Vol. II, No. 3, 1893). 


Zoological News. General.—A correspondent of The Nat- 
uralist has communicated a curious fact to that Journal. Along the 
estuary of the Humber River an excavation has been made in a quarry 
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into which the water of the estuary overflows but cannot return to the 
river. This water is brackish and contains a few sea fish, among 
which are some whitebait and herring. These fish thrive and repro- 
duce themselves, but are reduced in size and are gradually forming a 
dwarfed species, especially the herring. These brackish water fish 
could easily be utilized for pisciculture. Mr. Yerrel reports that the 
whitebait adapts itself to fresh water where it grows and multiplies 
almost as well as in the sea, furnishing a table fish which for size and 
flavor is not surpassed by its salt water relatives. (Revue Scientifique 
June, 1893). 


Invertebrata.—Dr. J.G.de Man has recently published in quarto 
form full descriptions of 129 species of Decapods found in the Indian 
Archipelago. Among them the author notes 27 new species and 9 new 
varieties. They are all classified under 50 genera. Fourteen plates, 
and a table showing the geographical distribution of the fresh water 
species accompany the paper. (Zool. Ergeb. einer Reise in Neiderl. 
Ost. Indien, Zweiter Bd., Leiden, 1892). 

According to Dr. M. Weber 112 species of fresh-water crustaceans 


have been found in the Indian Archipelago, of which 83 are Decapoda, 
10 Isopoda, 6 Ostracoda, 5 Cladocera, 4 Amphipoda, 2 Copepoda, 1 
Branchiura and 1 Branchiopoda. (Zool. Ergeb. einer Reise in Niederl. 
Ost. Indien, Zweiter Bd. Leiden, 1892). 


Vertebrata.—Mr. J. A. Allen reports 17 mammals and 162 birds 
collected in northeastern Sonora and northwestern Chihuahua, Mexico, 
on the Lumholtz Archeological Expedition 1890-92. Of the 
birds 12 species occur as resident birds within 150 miles of the south- 
ern border of the United States. (Am. Mus. Nat. Hist., March, 1993). 

A summary of the species of Reptiles and Batrachians of Wisconsin 
published by Prof. W. K. Higley gives Lacertilia 4, Ophidia 22, 
Testudinata 13, Anura 8, and Urodela 12. Among the turtles is 
mentioned Macrochelys lacertina, the Loggerhead Snapper which the 
author says is occasionally found in the Mississippi River as far north 
as the mouth of the Wisconsin. (Wis. Acad. Sci. and Arts, Vol. 
VII). 
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EMBRYOLOGY:.' 


The Sea-urchin egg.—Hans Driesch? has recently made an 
interesting addition to his previous work upon the eggs of Echinus 
mricrotuberculatus and Spherechinus granularis by the aid of an 
improvement in his methods. 

He reaches the conclusion that by operative interference cells of the 
cleaving egg are made to form entodermal structures though they 
would normally have formed ectodermal structures. 

In his larger paper’ the author described the peculiar results obtained 
when eggs are subjected to pressure under a cover glass. 

In such eggs the elastic membrane must be ruptured by pressure in 
order that it may not tend to restore the original spherical shape when 
the pressure is removed, but when the eggs are compressed sufficiently 
to break the membrane many of them are irreparably injured. Sub- 
sequently he found that if the eggs are shaken for 4 or 5 seconds in a 
glass the membrane may be removed from all of them without any 
injury to the eggs. This, however, must be done at the right time, 
about three minutes after the sperm has been added to the eggs and the 
membrane is just plainly separating itself from the egg. 

These membraneless eggs are subjected to the pressure of the cover 
glass when they have divided into 4 cells. | Under such circumstances 
they form a disk of 8 cells, since the cleavage spindles now lie horizon- 
tally or at right angles to their normal position. 

When the pressure is removed the 8 cells divide at right angles to 
the plate, forming 16 cells in two layers of 8 each; however there are 
rarely 4 but usually only 2 micromeres formed and these 2 frequently 
lie out at one side of the double plate, not beneath the cells that formed 
them. From this double plate of 16 cells there is next formed a 
double plate of 32 cells. The important point here is that, as the author 
maintains, no rearrangement of cells takes place but merely a horizon- 
tal division of each of the 16 to increase the whole to a double plate of 
32, 16 in each layer; yet the cells that gave off the peripherally placed 
micromeres do divide vertically and thus fill the gap in the lower plate, 
which would otherwise remain with only 12 cells. These 12 with, the 
2 vertically formed ones and the 2 products of the 2 micromeres make up 
the 16 of the lower plate. 

1 Edited by Dr. E. A. Andrews, Baltimore, Md. 

2 Anatom, Anz., April 8th, 1893. 

3 See THE AMERICAN NATURALIST for February, 1893. 
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This double plate of 16 cells is the blastula stage, the author affirms, 
and becomes a complete larva without rearrangement of cells. It fol- 
lows then that the normal animal pole of the egg is now found as a 
circular zone of cells about the equatorial periphery of the embryo while 
the vegetative pole of the normal egg is now represented by two 
isolated cells, one at each polar region of the entire mass; this is a 
disk that is becoming spheroidal by the conversion of the central parts’ 
which we have called its upper and lower surfaces into the peripheral 
zone or equator of the sphere. 

If the eggs are kept under pressure till 16 cells are formed these are 
found to be in a single layer. When now this plate of 16 cells is set 
free and a second division in accomplished there results a double plate 
of 32 cells having 16 in each layer. This seems almost identical with 
the above described 32 cell stage and like it may form a complete 
normal pleuteus larva. As a matter of fact the two 32 cell embryos 
differ in the important item that cells having homologous positions in 
the two may have different relationships to the cells near them. Thus 
in the latter case cells at the periphery overlying one another, one in 
each layer, are brothers while like-placed cells in the former embryo 
are cousins. Another difference is that the 2 micromeres of the latter 
embryo do not divide into 4 equal cells but into 2 larger 2 smaller, as 
is the case in the normal embryo. 

From the above facts, which are illustrated by camera drawings, the 
author concludes that so fundamental a displacement of cells has been 
brought about that, first, some ectoderm arises from what would have 
been entoderm and second, that entoderm arises from what would have 
been ectoderm. The first conclusion is evident from Selenka’s observa- 
tion that the entodermal invagination is normally opposite the animal 
pule, or region of micromeres. For if these experiments are credited, 
the vegetative part of the egg is displaced into two separate sets 
of cells; later but one digestive tract arises, hence some of these two 
sets of vegetative cells must have taken part in the formation of 
ectodermal structures. 

If we may assume that the micromeres are a determining influence, 
or that the entoderm must arise opposite them, even in these abnormal 
specimens, then the entoderm will be formed from a part of the 
abnormal egg that is purely of the animal pole or normally to form but 
ectoderm. 

Unfortunately the autbor has no observations upon these interesting 
stages of the abnormal larve and we have no real knowledge of what 
cells actually form the entoderm. 
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A Contribution to Insect Embryology.‘—Under this title Mr. 
W. M. Wheeler presented to the Faculty of Clark University a 
dissertation that demonstrates the high ideals attained in Biological 
work at that institution. 

It is sufficient indication of the character of the work to say that it 
is worthy of tbe elegant i'lustration it has found in the Journal of 
Morphology. 

It is chiefly a study of gastrulation, formation of embryonic mem- 
branes, nervous system and reproductive organs in the locust, Xiphi-, 
diwm ensiferum Scud., though a much broader view is given by illus- 
trations drawn from the author’s work upon numerous other insects, 
notably the Orthoptera. 

The eggs of this insect are laid in the willow galls produced by a 
Cecidomyia. They were hardened in water heated to 80° C. and after- 
wards kept in 70 per cent alcohol for weeks or months to allow the 
yolk to shrink from the chorion. Surface views and sections were then 
prepared by methods but little modified from those of Graber and of 
Patten. 

The blastopore extends nearly the whole length of the germ band 
and is bifurcated posteriorly in a way strangely suggestive of the 
“sickel” of the chick embryo. It closes from each end toward the 
middle or future baso-abdominal region and by a process of “slurred” 
invagination thus gives rise to the mesentoderm. 

In almost all other Orthoptera there is also, the author shows, an 
invaginate gastrula. 

Later a most remarkable migration of the embryo takes place and 
complicates the difficult subject of the complex embryonic membranes. 

Lying first upon the ventral surface of the egg, with its head 
toward the anterior and sharper end of the egg, the embryo actually 
sinks down into the yolk and by bending comes to lie upon the dorsal 
side with its ends reversed, its head toward the posterior or larger end 
of the egg. The appendages having meanwhile become so well devel- 
oped that the leaping legs are distinguishable from the others, the 
embryo moves back into its original position upon the ventral side of 
the yolk, bending back so that it lies as at first. This second migra- 
tion, however, is not through the yolk but upon its surface, over the 
posterior end of the egg. 

These peculiar movements of the embryo, which the author would 
embrace under the term “ blasto-kinesis,” may, he thinks, be explained 
as of physiological use. He first shows that the primitive winged 


4 Journal of Morphology, Vol. VIII, No. 1, 1893. 
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insects probably had eggs with considerable yolk and dense envelopes 
of chitin. The rapidly growing embryo, feeding upon the yolk must 
give off waste products that might accumulate in the adjacent yolk. 
Hence, it would be of advantage if the embryo could move away to 
yolk not contaminated. 

From a comparative view of similar moverients in Orthoptera the 
author infers that the more complete migration movements are primi- 
tive and that the more restricted movements have been more recently 
assumed ; while in other groups various stages of disappearance of 
these blasto-kinetic phenomena have been described. 

A classification of the insects based upon these movements and the 
character of the embryonic membranes would not, the author is con- 
vinced, conflict with that of Brauer, though the embryological evi- 
dence would tend to subdivide the Orthoptera or raise the value of the 
tamilies of this group. 

These embryonic membranes in Xiphidium are very numerous and 
complicate the above movements of the embryo, are, perhaps, 
the cause of the return movement. The serosa covering the entire 
yolk becomes cut off from the folds, amnion, covering the ventral face 
of the embryo so that the embryo first sinks into the yolk free from the 
serosa, which surrounds everything, but carrying with it the amnion. 
When the return trip begins, however, the amnion is again grown fast 
to a super-jacent membrane, the indusium, and is ruptured before the 
embryo can advance. ‘This it does by becoming evaginated from the 
pouch of the amnion, out of which, also, an amniotic liquid escapes. 
The reflexed membranes do not form the dorsal surface of the future 
insect but are thrown off; in fact this is the case, the author thinks, in 
all insects: the envelopes may be variously absorbed or cast off in dif- 
ferent cases, but in all they are to be regarded as specialized organs 
that have performed their part and are not used again in the forma- 
tion of the body wall of the insect. 

The indusium to which the amnion adheres is a most remarkable 
organ that first appears as a faint disk of cells anterior to the embryo 
when the blastopore is open. 

Later this plate of cells is for awhile connected with the head lobes 
of the embryo, which then assumes a clover leaf outline, disappearing 
when the plate becomes again free. 

This plate of cells is grown over by the serosa so that an amnion is 
formed over it just as over the embryo, the edges of the plate rising 
up to meet as a thin amnion beneath the serosa. This amnion is cut 
off from the serosa; it may be called the outer indusium to distinguish 
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it from the thicker disk of cells, the inner or true indusium, lying upon 
the yolk. The indusium is then a double body lying anterior to the 
embryo and free. So it is not carried away when the embryo sinks 
into the yolk but remains and grows in all directions as a double layer 
between the serosa and the yolk. This double sac externally meets 
itself on the dorsal mid line of the egg and fuses with itself, inner 
indusium with inner, outer with outer. Thus the embryo becomes cov- 
ered in by four cellular membranes; of these the inner indusium also 
secretes a granular substance and a cuticle. 

As to the origin of these structures the author inclines to the 
mechanical conception regarding the amnion, since the insect may be 
regarded as sinking down from the surface in its formation much as in 
the case of some “ invaginal disks,” heads of cysticercus, the nemertean 
in the pilidium, etc. The indusium is, however, a structure found only 
in the Locustide, but may be homologized with a sdlid mass of cells, 
the so-called micropyle of certain Poduride. This micropyle in turn 
is comparable to the “dorsal organ” of crustaceans which possibly 
goes back to some sucking disk of some remote annelid-like ancestor. 

The author’s discoveries regarding the formation of the nervous sys- 
tem form one of the most interesting chapters of the present contribu- 
tion and add to the evidence for the derivation of insects from annelid 
ancestors. The first recognized start of the nervous system is when the 
blastopore is still open and many large clear ectoderm cells are distin- 
guishable in groups amongst the superficial common ectodermal cells 
These large nerve-formative cells soon sink beneath the surface and 
are arranged in four long rows on each side of the blastopore. When that 
closes a median row is formed between the above four right, and four 
left rows. From these lateral and median rows of large cells the whole 
central nervous system is formed, at least all its true nervous sub- 
stance. These cell rows do not, however, become directly converted 
into ganglion cells, but disappear, it is thought, after having budded 
off a mass of daughter cells. Each cell in one of the rows buds off 
successive cells that form vertical strings of cells; these strings form 
the thickness of the nerve cord and become the ganglion cells with 
their nerve processes. The continuous ganglionic mass so formed 
becomes divided into sixteen successive ganglia which are reduced by 
fusion to ten. 

The brain is directly continuous with the ventral cord and, at least 
in the middle and posterior of the three regions into which it may be 
divided, differs from the ventral ganglia chiefly in the lack of the mid- 
dle row of cells. 
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Contrary to what would be expected the optic nerve fibres seem to 
grow out from the brain toward the ommatidia of the eye. 

While the author supports the view that the rows of nerve-cord 
forming cells in insects are homologous with the neural cell-rows of 
annelids (especially since they are most clearly shown in the oldest 
winged insects, the Orthoptera) he recognizes the possibility of this 
being merely a case of precocious segregation. 

Another interesting part of the paper deals with the formation of 
the gonads and the sexual ducts. 

The mesoderm is early split up into eighteen pairs of blocks, which 
become hollow and extend from the region of the definitive mouth to 
that of the definitive anus, the length of the blastopore. Two pairs 
correspond to the second and the third division of the brain, the others 
are in the thorax and abdomen. ‘The first pair send out hollow diverti- 
cula into the antennze; those back of the head send diverticula into 
the limbs. 

In the walls of these hollow mesodermal sacs on the side next the 
median plane and the yolk, certain large cells become recognizable as 
the germ cells. These cells are formed, however, in the abdomen in 
the first to the sixth segments. They are of mesodermal origin, appar- 
ently, and first recognized when thus distributed in segmentally 
arranged clusters in the walls of the mesodermal sacs. In one abnor- 
mal case such germ cells occurred also in the tenth abdominal segment. 
These germ cells fall into the cavities of the mesodermal sacs and 
multiply by caryokinetic division. The six successive masses of germ 
cells become connected into one ovary or one testis by the outgrowths 
of solid diverticula from each sac to the one anterior to it and subse- 
quent fusion. 

The sexual ducts arise also from these mesodermal sacs. Thus, 
while in the head and thorax the diverticula that go to the limbs are 
converted into their muscles, the diverticula in the abdomen either dis- 
appear along with the transitory appendages or else remain as parts 
of the sexual ducts. In the male the mesodermal diverticula of the 
tenth abdominal segment remains as the terminal part of the sperm duct. 
The rest of the duct is formed from a solid ridge on the inner wall of 
the mesodermal sacs between the tenth segment and the anterior six 
forming the testis. The ducts then may be regarded as hollow out- 
growths of the ceelomic sacs. In the female these diverticula are in the 
seventh segment, but at the same time there is a pair in the tenth. 
While the former become the oviducts, the latter, representing the ter- 
minal ampulle of the sperm ducts, ultimately disappear. With the 
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disappearance of most of the abdominal appendages there is still a 
retention of the posterior ones to form the ovipositor. The author 
makes out a clear case for the belief that this structure is formed from 
two or three pairs of real limbs. 

The reproductive organs thus show resemblances to those of anne- 
lids, not only in the marked metameric character of the gonads, or 
clusters of cells on the ecelomic walls, but also in the fact that the ducts 
arise as ceelomic diverticula, since these diverticula may be homolo- 
gized with nephridia by the aid of the condition of things probably- 
existing in Peripatus. 


The American Naturalist. 


ENTOMOLOGY:.' 


The Work of the Gypsy Moth Commission.’—For the last 
three years an experiment of great entomological interest has been in 
progress in the vicinity of Boston. About twenty-five years ago there 
lived in Medford, Mass., a man who experimented with silk worms of 
various kinds. Among other species which he had imported from 
Europe was that known asthe Gypsy Moth—an insect that in Germany 
is very destructive to a great variety of trees and other plants. Some 
of these insects escaped and began developing in the neighborhood. 
They continued to multiply for many years until they became a plague 
to the community. The entomologist of the State Agricultural Col- 
lege was appealed to, and finally the Legislature appropriated $50,000 
to be expended under the direction of a Commission appointed by the 
Governor, “to prevent the spreading and secure the extermination of 
the Ocneria dispar or Gypsy Moth in this Commonwealth.” The Com- 
missioners thus appointed remained in office about one year, when the 
work was turned over to a Committee of the State Board of Agricul- 
ture, consisting of Professor N. S. Shaler, Francis H. Appleton and 
Secretary Wm. R. Sessions. This committee soon called into consulta- 
tion a number of prominent entomologists, and later appointed Pro- 
fessor C. H. Fernald entomological adviser. Mr. E. H. Forbush was 
elected director of field work. 

Since the time of these appointments additional appropriations have 
been made and the work of extermination has been vigorously prose- 
cuted. A large force of men has been kept at work fighting the insect 
in all its stages. The infested area has been accurately determined and 
every precaution has been taken to prevent its further spread. The 
results already obtained are very remarkable: where three years ago 
every green thing was alive with the worms, during a recent visit I had 
difficulty in finding any. The localities in which the insect is still 
present in numbers are comparatively few and are receiving so much 
attention from the director that a year hence they will be still fewer. 

An idea of the geueral methods of work may be obtained from the 
following extract from the Director’s first report: “ It was at once seen 
that the work of crushing out the species would be an arduous task. 


1 Edited by Dr. C. M. Weed, New Hampshire College, Durham, N. H. 


*Reports of the Mass. Board of Agriculture on the Extermination of 
Ocneria dispar, 1892 and 1893. 
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For an undertaking of this character and magnitude, men were needed 
who by nature and training were fitted for the work. A perfect system 
was imperative. An intimate acquaintance with the country must be 
acquired. An accurate knowledge of the habits of the insects was a 
necessity, and constant vigilance an indispensable requisite. 

“When field operations were commenced, the eggs of the gypsy moth 
were the only living form of the pest. The men were carefully trained 
to recognize and destroy them, and to distinguish between their eggs 
and those of our native moths. They were taught to observe all evi- 
dences of the existence of the gypsy moth, and were requested to secure 
all information possible in regard to its habits. Each inspector was 
instructed to make out a daily written report of the work done by him- 
self and his men, and to include in this report his observations on the 
habits of the insect. Many valuable facts were thus recorded during 
the season. As the force was organized, each inspector was given a 
squad of men, and a section, indicated by a map, was allotted him, 
with instructions to inspect it, and destroy the eggs therein. When 
eggs were found upon a tree, the tree was marked with white paint and 
the locality designated upon the map. Special implements for the 
work were invented as necessity required, and a stock of equipments 
and materials was gradually accumulated. 

“At this time the gypsy moth was supposed to be confined to eight 
or nine towns. Inspectors were sent out to determine how far it had 
extended, and soon found small colonies in other towns. It was at once 
evident that inspection must be continued until the limits of the infes- 
ted district was determined. This method was followed until the new 
leaves covering the trees rendered further inspection impracticable. 
The work was resumed when the caterpillars had nearly reached matur- 
ity, was continued after the leaves fell, and is still in progress. 

“After the men had received the training and experience without 
which their work would have been of little value, there remained but 
six weeks in which to make a hasty inspection of the territory and 
destroy the eggs. Although the work was thus necessarily hurried and 
imperfect, yet, in consequence of it, the insects have not since appeared 
in more than sixty localities where the eggs were found in the spring. 
The infested towns farthest from the centre were first visited by the men 
engaged in destroying eggs. The men worked from these towns toward 
Malden and Medford. Before this work was completed the eggs began 
to hatch. This rendered thorough work an impossibility. No attempt 
was made, therefore, in the spring, to complete this work in Malden and 
Medford, except upon trees on or near the highways. 
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“ Wherever worthless, hollow trees were found infested, they were 
felled and burned. More than one hundred acres of brush and wood- 
land have been burned over, and everything upon it destroyed. Stone 
walls in which eggs were laid were thoroughly cleaned by fire. In this 
way vast numbers of moths and their eggs were destroyed during the 
season. 

“As it was observed early in the campaign that the distribution of 
the caterpillars was effected largely by their falling from the trees upon 
teams, an effort was made to destroy all eggs upon trees on or near 
the highways. Before the hatching of the eggs, many of the large 
street trees in Malden, most of those in Medford and some in Somer- 
ville, were banded with strips of tarred paper. This work was first 
undertaken in Medford. It was proposed by the selectmen of that 
town as a means of protecting the street trees from the gypsy moth and 
the canker worm. It proved a very effective means of preventing the 
depredations of each of these species. The town furnished the labor 
and paper for bandfng the trees in Medford. These strips were kept 
moist by a regular application of a mixture that the caterpillars could 
not cross. Great numbers of eggs had been deposited on buildings, fences 
and other objects near the trees. As soon as the young caterpillars 
left the eggs, instinct led them to the trees, and, as they crawled upward 
to find food, many were entangled in the cotton waste under the tarred 
paper and perished. Many more succeeded in getting upon the paper, 
and, in cases where they were very numerous, would undoubtedly have 
bridged the mixture upon the paper with their bodies, until some had 
passed over. The men employed in applying the mixture from day to 
day prevented this by killing them with their brushes. Some eggs in 
the trees which had been missed in the spring doubtless hatched, but 
most of the caterpillars descended from the tree at one time or another, 
and were unable to return. This greatly reduced the danger that had 
seemed imminent in the spring,—that the caterpillars would be distri- 
buted in large numbers.” 

Various other methods of destruction are now being used,’ and valu- 
able experiments with insecticides are being carried on, chiefly at 
Amherst in the insectary of the Hatch Experiment Station under the 
direction of Professor Fernald. 

It seems to me after a careful inspection of the work in progress that 
it is being well done, and that its continuation is a matter of national 
importance. Should this insect become generally distributed it would 
be liable to cause enormous losses, and even if European parasites were 
introduced there would inevitably be fluctuations in numbers which 
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would involve periodical outbreaks. I believe with Professor Fernald 
that the extermination of the pest is possible, “provided the work be 
continued for several years with sufficient appropriations to keep the 
entire territory under careful supervision.” 

Through the kindness of the Committee the NarurRA.ist is able to 
present the accompanying colored plate showing the various stages of 
the Gypsy Moth. The adult females are represented at Figs. 1 and 2; 
the adult males at 3 and 4; the pupa, (slightly magnified) at 5; the 
caterpillars at 6and 7; the egg cluster at 8, and eggs magnified at 9 
and 10. 

Mr. Forbush has summarized the habits of this caterpillar as follows ; 
“The gypsy moth feeds only when in the larva or caterpillar state. 
The length of larval life varies somewhat according to circumstances, 
but probably averages ten weeks. When the caterpillars are first 
hatched from the eggs they are light in color and covered with whitish 
hairs. In afew hours they assume a dark hue. They usually remain 
on or near the egg cluster until they change in color, and, should the 
weather be cold, they sometimes remain for several days in a semi-torpid 
condition upon the egg clusters. If the temperature is favorable they 
will search for food before they are twenty-four hours old. If a green 
leaf be dropped upon a table on which some of the caterpillars have 
been placed, they will all move towards it and climb upon it. During 
the first few weeks of their existence they remain most of the time on 
the leaves, feeding usually on the under side. Their feeding habits are 
so uncertain that no rule can be given which will apply to all individ- 
uals, but as a rule when about half grown they begin to manifest their 
gregarious instincts. At that time and for the rest of their existence as 
caterpillars they spend a large part of the day clustered in sheltered 
situations, and feed principally at night, going up the trees and out on 
the branches after dark, and returning before daybreak. Where they 
are so abundant that the food supply is insufficient, they evince much 
restlessness, and feed in numbers during all hours of the day and night- 
They may be seen hastening to and fro, both up and down the trees. 
Those which have fed sufficiently are at once replaced by hungry new- 
comers, and the destruction of the foliage goes on incessantly. 

“At such times the trunks and lower branches of the trees are covered 
with a moving mass of caterpillars. Hurrying throngs are passing and 
repassing, and nearly every leaf or denuded stem bears up one or more 
of the feeding insects. The rustling caused by their movements and 
the continual dropping of excrements is plainly audible. On tall trees 
the larger caterpillars appear to crawl to the higher limbs, and they 
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seem to prefer to feed well out toward the end of the branches. They 
do not feed gregariously except when in great numbers; therefore they 
seldom strip one branch, as do the larve of the Vanessa antiopa, but 
scatter throughout the trees, eating a little from each leaf. Early in 
the season, when they are small and few in number, their ravages are 
scarcely noticed; but as they grow larger and more numerous their 
inroads on the tree decrease the foliage area night by night, until 
suddenly the leaves appear to have been eaten in a single night, and 
the tree is stripped.”—-CLaRENCE M. WEED. 
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ARCHEOLOGY AND ETHNOLOGY. 


Eighth International Congress of Americanists, Paris, 
1890.—M. De Quatrefages was President, and this was the last public 
function at which he assisted. 

Dr. Brinton was one of the Vice Presidents and presided at one of 
the meetings. M. Desiré Pector, of Nicaragua, but resident at Paris, 
was Secretary General. There were four or five hundred adherents, 
about one-half of whom were in attendance. 

The questions for discussion were prepared in advance by the com- 
mittee and announced to the members by circular. One group was as 


to the 
Hisrory AND GEOGRAPHY OF AMERICA. 


The first question in that group was that presented in 1875 and dis- 
cussed at nearly every Congress since ; Whether the name “America,” 
given to the Western Continent, was not taken from the chain 
of mountains of a similar name which form cordilleras between Lake 
Nicaragua and the Mosquito Coast, rather than from the discoverer, 
Americus Vespuccius? The affirmative was maintained by Prof. 
Jules Marcou and M. Lambert de St. Bris. The contrary opinion, to 
wit :-that the name of America was given atSan Die near Nancy, and 
published by Waldseemiiller under his Cosmographia Introductio was 
maintained by MM. Jimenez de la Espada, Dr. Hamy, Desiré Pector, 
Julio Calcano, and others. At the close of the discussion, the Presi- 
dent remarked that after the conclusive communications which they 
had made in favor of the transmission of the name from Americus 
Vespucci, the question as to the derivation of the name was forever 
decided and settled. “And,” said he, “I hope that it will never fig- 
ure on the programme of our future Congresses.” The question as to 
an earlier discovery of America was maintained by Mr. Lambert de 
St. Bris, who attempted to prove that there had been a voyage of 
Cabot earlier than that of Americus Vespuccius, and also the legend 
of one still earlier by Cortereal; but none of these met any favor 
from the Congress, and on the other hand, were universally denounced 
as traditions and unsupported by evidence. 

Mrs. Shipley (née Brown) entered a paper on the “ Missing Records 
of Scandinavian Discovery,” declaring her belief in their existence 
and attributing their suppression to the authorities of the Roman 
Catholic Church. 
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The Scandinavian Discoveries of Greenland, was presented by M. 
Valdemir Schmidt, while M. E. Beaubois argued in favor of the 
migrations of the Gaul to America during the Middle Ages. MM. 
Paul Gaffarel and Charles Cariod presented a history of the Discover- 
ies of the Portuguese in America in the time of Christopher Columbus. 

Dr. A. Ernst presented some observations upon the culture of the 
Banana in America. J. Sylvario Jorrin questioned whether there was 
an authentic portrait of Christopher Columbus, and Dr. Francisco 
Henriquez y Carvajal argued that the remains or ashes of Christopher 
Columbus were not removed from San Domingo to Havana as was 
intended and believed. In support of this, he presented the inscription 
of one of the sarcophagi at San Domingo, indicating that it contained 
the remains of Columbus. This assertion gave rise to discussion in 
which this inscription was denounced by de la Rada y Delgado as 
false and bearing evidence of having been made in modern times. The 
“ Ancient Cartography of America” was presented by Mr. Shipley, 
and M. Gabriel Marcel gave interesting account of the globes in the 
Bibliotheque Nationale on which the Continents of America were 
figured. 

The next group of questions comprised 


AMERICAN ANTHROPOLOGY. 


Dr. Ten Kate supported the thesis of Dr. Virchow at the Seventh 
Congress, to wit :-that we must definitely renounce the theory of a 
universal type among the American Aborigines. Dr. Ten Kate 
declared in favor of a plurality of types in America. He found from 
Cape San Lucas to the River Gila, a distance of 600 kilometres, the 
extremes of cephalic forms, the indices varying from .6 to 10.0, although 
he gives no opinions as to which was the most ancient form. The 
height, too, varies from one metre and 57 centimetres to one metre 
and 87 centimetres. Taking into consideration these and all other 
dimensions, he thought he could distinguish more than one type which 
may have been primitive. He dissents from the idea of the American 
Indian being a red-skin, but says that his skin is brown or yellow, and 
to be accounted for by atmospheric and other influences. Dr. Ten 
Kate declared his conclusions based upon his experience after having 
made critical anthropological examinations of a large number of 
Indians, both individual and in tribes. He is forced to the conclusion 
that many of them possess distinctive mongolite type characters, yet, 
while there are certain tribes in the northwest like the Tinneh, are 
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undoubtedly of an Asiatic origin as demonstrated by other than 
anthropological evidence. He does not at all pretend that this similar- 
ity of character springs from Asiatic origin of the North American or 
that he descends directly from the Mongol. The object is to show the 
difficulty of determining between hypothesis and fact. 

A paper was presented from Mr. Thomas Wilson on the subject of 
the Paleolithic Age in America. Mr. Wilson presented some of the 
paleolithic implements found throughout the United States and com- 
pared them with Chelléen implements and others of the paleolithic 
period of Western Europe—called attention to the similarity between 
the two, and explained at length the radical differences between these 
and instruments belonging to the Neolithic Age, and announces his 
conclusion that we may assume the existence of a Paleolithic Period in 
the United States. He says in a note that, as a working hypothesis, 
this conclusion is expressed under all reserve and subject to future 
discoveries; that it is intended to stimulate investigators to seek in the 
sands and gravels of the Quatenary geological Epoch for paleolithic 
implements, and that despite their want of beauty, to gather and pre- 
serve them for the sake of science. No argument is made as to 
whether they come from glacial or preglacial regions, nor is any 
attempt made from them to determine the civilization or culture of the 
Paleolithic Period, nor to find the man who employed or made these 
instruments. 

The Marquis de Nadaillac presented and read an extended review 
of the evidence on the subject of “The Earliest American.” His 
origin he confesses to be entirely unknown, but he is of the opinion 
that he occupied the continent of America during the glacial if not 
during the pre-glacial period, and that he passed through two periods 
of cold. In saying this, however, he expressly disclaims any attempt 
to establish a parallel of the glacial periods of America and Europe. 
His paper was published at length in the Revue of Scientific Questions 
of Brussels in July, 1891, and is not to be found in the report of this 
Congress. M.]’Abbe La Petitot, in discussing the paper of the Mar- 
quis, bore testimony to the quantity of remains of extinct fossil animals 
belonging to the Glacial Period which were evidences of having been 
used by the prehistoric man in the manufacture of his implements. 
Dr. Fernand de Lisle presented an elaborate paper of 30 or 40 pages, 
on the subject of the artificial deformation of the skull among Indian 
tribes of the northwest of America. He took the position alleging it to 
be borne out by anthropometry, and the experience obtained 
thereby, that the cranial capacity of the flat-head Indian after having 
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been subjected to this artificial deformation, was not reduced in vol- 
ume ; that some of them were found to be of extreme capacity of 1625 
centimetres, and that, consequently, there would be no reduction of 
brain-power; also he said this deformation being artificial, was 
individual and not transmitted by heredity. 

Dr. Hamy gave a description of the Cliff Dwellers of the Sierra 
Madre. 

Dr. Leon and Mr. Pinart occupied the attention of the Congress 
with descriptions of Dental Deformations among the Pre-Columbian 
Tarasques and the Indians on the Isthmus of Panama. Dr. Leon 
remarks that these Indians do not .possess wisdom-teeth, and he 
attempts to account for it by a supposed want of virility evidenced by 
their being without hair on any part of their body, and their beard 
rudimentary. He found that they also were without canine teeth— 
being replaced by small molars. Their skulls were deformed artifi- 
cially. He cited an ancient work The Relacion de Mechuacan which 
stated that the Indians with the round head and of natural form, were 
not considered brave in battle. M. Pinart remarked thatamong the 
Indians of the Isthmus of Panama, the incisor teeth were filed toa 
point, giving them a saw-tooth appearance. Among the females, on 
their arrival at womanhood, the canine tooth on the upper left hand 
side was broken out as a sign that they were fit for marriage. 

Dr. P. Ehrenreich described his various voyages among the A bori- 
gines of Brazil in 1884-5 and 1887-9, and presented before the Con- 
gress a collection of photographs he had taken. 

Dr. J. Vilanova described a fossil man found by M. Carles in the 
valley of the river de la Plata, associated with or near to a skeleton of 
a Megatherium in the Pampean formation, which corresponds 
in its characteristics with the European Lehm. Dr. Vilanova has 
studied the question of fossil man in times of high antiquity, as proba- 
bly no other Spaniard and but few others in all the world have ever 
done. 

Dr. J. Deniker, Librarian of Histoire Naturelle at Paris, was 
charged by his Government with a scientific mission to Cape Horn, 
which he visited in 1882-3. He gave to the Congress a resume of his 
investigations under the title of Fuegien Anthropology. He first 
mentions the difference in appearance between the inhabitants of 
Tierra del Fuego and the Archipelago of Magellan. He describes the 
type which is based upon his measurement of more than a hundred 
living Fuegians. He remarks their striking analogy with the prehis- 
toric skulls found by Lund at Lagoa Santa in Brazil, and by Roth at 
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Pontimilo, Argentine Republic. His conclusions are :—first—the exist- 
ence in South America of a race or a variety of the American Race, of 
small height, meso- or dolichocephalic, nose concave—often retroussé in 
the root—large below, with prominent eyebrows shaped like lozenges, 
large mouth, ete. Second :—This race occupied in times of high anti- 
quity a large part of South America, principally that south of the 
Amazon. Third :—At the present time, this same race in a more or 
less pure state reduced to a few tribes dispersed a long ways from each 
other, meaning the Fuegians at the extreme south of the Continent 
and the Botocudos much farther north on the headwaters of the 
Amazon. Fourth:—They are found isolated in small tribes dis- 
seminated throughout Brazil, Bolivia, Peru and Chili. Fifth :—That 
this race presents a striking contrast to the Patagonian and with several 
others of the ancient tribes. Sixth :—That it is probable that most of 
the indigenous population of South America are the issues arising 
from a mixture of the three races—the Fuegians and Botocudos, 
who are short in height and with dolichocephalic index,—the 
Patagonians who are tall and brachycephalic, and the Araucans 
Carabs who are small and brachycephalic, and possibly others 
unknown. 

The group of questions under the head of Archeology was about 
equally divided between the United States and Central America. 
Mr. S. B. Evans investigated the claims made on behalf of the North 
American Indian as builders of mounds and other works of antiquity 
in the United States and Mexico. His conclusion was that the 
Indians were not the builders of the mounds and earthworks. His 
paper is an arraignment of the Bureau of Ethnology for having 
announced this theory. The spirit of his paper may be gathered from 
the following quotation :— 

“The United States Bureau of Ethnology in its capacity as a Gov- 
ernmental department has seen fit to lay the weight of its commanding 
influence to a theory that all the works of antiquity in the United 
States are to be referred to the Indians. * * * Everything con- 
trary to the theory they maintain and foster, is characterized as 
romantic and visionary in comparison with the opinion announced 
with something like official authority, by the respectable gentlemen 
who have created a school which might be designated as the Fenimore 
Cooper School of American Archeology, for the reason that it claims 
for the Indian more than he would claim for himself. Disciples of 
this school have met with the experiences usual to those who attempt 
to adjust facts to pet opinions,and a notable instance is reported in the 
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Fifth Annual Report of the Bureau, where a distinguished observer, 
writing under the sanction of his chief, alludes to the manner of Black 
Hawk’s burial, and brings that forth as a proof that Indians built 
mounds within the historic period.” 

Prince Poutjatine presented an interesting paper accompanied by 
specimen illustrations of imprints of textile fabrics on Russian prehis- 
toric pottery, and he brought for comparison, a collection of stamps 
and imprints similar in decoration and manufacture on prehistoric 
pottery of the United States of America prepared by Mr. Wilson of 
Washington, from the United States National Museum. The speci- 
men presented by Prince Poutjatine were the result of excavations 
made by himself on his own property at Bolgoje, in the Province of 
Novgorod, midway between Moscow and St. Petersburgh. The simi- 
larity between these two sets of specimens from nearly opposite sides of 
the globe was truly remarkable. Pottery with these imprints of tex- 
tile fabrics have been found in other parts of Russia—the Provinces 
of Wladimir and Laroslaw—as is noted in the work of the late Count 
Ouvaraw in the “Age de pierre en Russia.” Prince Poutjatine 
argued that these facts were evidences of communication between 
Russia and Siberia with America across the Straits of Bering. To 
this opinion, however, Mr. Wilson did not agree, because the pottery 
of the United States thus decorated was not found in that part of the 
United States approaching Bering Strait. 

M. Marcel Daly read an Essay at the Chronologic Classification of 
Monuments of Prehistoric America, but he presented it as nothing 
more than a working hypothesis, recommended to investigators for the 
determination of the truth. 

Other papers upon American Archeology were those on Frescos on 
the Ancient Palace of Mitla, by Dr. Ed. Seler ; Archeological Studies 
in Salvador by Capt. Montessus de Ballore; and Petroglyphs on the 
Isthmus of Panama and Central America and the Antilles by M. Pin- 
art. He concludes that the art of making petroglyphs was most 
highly developed in the Antilles especially in Porto Rico, but never- 
theless in the Islands of Granada, Guadeloupe, St. Christopher and 
St. John. He attributes this higher art to that race of prehistoric 
people who preceded the conquering Caribs. In Cuba, the petrogly- 
phs are rare, and they are not to be found in Jamaica. The ruins of 
‘Tialuanaco were explained by M. T. Ber, who presented a photograph 
of these ruins, which he alleged to be the first ever taken. Interesting 
among them were huge blocks of stone 20 and more feet long in pro- 
cess of being sawed. The quarry whence they came was well known, 
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and as it was on the borders of the island, the belief was that the 
blocks were transported on the water by means of rafis. 


ETHNOGRAPHY. 


The only paper upon this subject relating to the North American 
Indian, was that by Capt. John G. Bourke, 7th Cavalry, U. S. A., 
upon the Sacred Hunt of the North American Indian. The author 
witnessed one while among the Zuiii Indians of New Mexico, which he 
describes in detail. The “Hunt” was for the purpose of procuring 
meat to feed the Sacred Eagles of which there were 13 specimens and 
which furnished the plumage for the various dances and ceremonies. 
His description included other tribes. He showed a boomerang used 
by the Zufii and Moquis. The blade was 20 inches long with a 
handle 3 inches, the blade was 23 inches wide, } inch thick, bent 
edgeways 3 inches. 

M. Desiré Charnay presented a memoir on the Analogies between 
the North and Central American civilization and that of Asia. His 
comparisons were based upon his own experiences in the former coun- 
tries, compared with those of the latter as described by various 
authors. 

Dr. Seler, of Germany, described Uitzilopochtli the God of War.? 
He also described some of the arts of the Ancient Mexicans, princi- 
pally of working stone and making plume ornaments. This subject 
was continued by a paper by Mrs. Z. Nuttal on Quetzal-apanecaioth 
or the ancient plume head-dress of the Aztecs. She also presented a 
feather hat, Mexican or Aztec, the making of which was one of the 
specialties of the ancient Aztecs. It was seen by Mrs. Nuttal in the 
Pitti Palace at Florence, and was recognized by her as either the work 
of an Aztec workman or a reproduction thereof made by a Spanish 
Artist. 

Other papers within this group were Popular Melodies of the Gua- 
temala Indians by M. Raymond Pilet; The Limit to Prehistoric 
Civilization upon the Isthmus of Panama by M. Pinart; a description 
of the Antiquities of the Island of Aruba by the same author. M. R. 
de Semalla described the characteristics of the few remaining Caribs 
on the Island of Guadeloupe; M. Marcel treated upon the Fuegians at 
the end of the XVII century as they were reported in some of the 
unpublished documents of the Bibliotheque Nationale. 
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PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


The World’s Congress Auxiliary of the World’s Colum- 
bian Exposition of 1893.—PRovisIonaAL Procram.—A Congress 
of Zoologists will be held, according to previous announcements of this 
committee, under the auspices of the World’s Congress Auxiliary at 
the Art Institute Building in Chicago, beginning August 28, and con- 
tinuing until the program of addresses and papers accepted is ex- 
hausted. 

The present stage of preparation for the sessions of this Congress is 
shown by the following provisional program, each person whose name 
is placed against a topic on this list having accepted an invitation to 
prepare a principal address upon it. 

“The History and Evolution of American Zoology and the Status 
and Tendencies of Zoological Science in America.” Dr. G. Brown 
Goode, Director U. S. National Museum, Washington, D. C. 

“The Geographical Distribution of American Animals.” Mr. J. A. 
Allen, Curator of Departments of Mammalogy and Ornithology, 
American Museum of Natural History, New York. 

“The Effect of Glaciation and of the Glacial Period on the Present 
Fauna of America.” Mr.Samuel H. Scudder, Cambridge, Mass. 

“Preliminary Account of the Formicide of the North American 
Fauna.” Professor C. Emery, University of Bologna, Bologna, Italy. 

“ Lacustrine Zoology: Methods and General Results of Its Investi- 
gation.” Professor Dr. F. A. Forel, 4 la Faculté des Sciences de 
l'Université de Lausanne, Morges, Switzerland. 

“The Plankton of the Muskoko Lakes, Ontario.” Professor R. 
Ramsay Wright, Professor of Biology, University of Toronto, Canada. 

“ The Origin of the Subterranean Animals of America.” Professor 
A. 8. Packard, Professor of Zoology and Geology, Brown University, 
Providence, R. I. 

“The History and Special Features of the Economic Entomology of 
the United States.” Professor J. H. Comstock, Professor of Entomol- 
ogy and General Invertebrate Zoology, Cornell University, Ithaca, 

“The Special Problems of American Economic Entomology.” Dr. 
C. V. Riley, Chief of the Division of Entomology, U.S. Department 
of Agriculture, Washington, D. C. 
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“Undergraduate Courses and Post-graduate Methods in Zoology,” 
Professor E. L. Mark, Hersey Professor of Anatomy, Harvard Univer- 
sity, Cambridge, Mass. 

“The Zoological Museum.” Mr. F. W. True, Curator of Mammals, 
U.S. National Museum, Washington, D. C. 

“ Kinetogenesis, or the Relation of Motion to Organic Evolution.” 
Professor E. D. Cope, Professor of Mineralogy and Geology, Univer- 
sity of Pennsylvania, Philadelphia, and Editor of the American 
NATURALIST. 

“ Energy in Relation to Organic Evolution.” Professor J. A. Ryder, 
Professor of Comparative Embryology, University of Pennsylvania, 
Philadelphia. 

“Principles of Bioplastology.” Professor Alpheus Hyatt, Curator 
of the Boston Society of Natural History, Boston, Mass. 

“The Cellular Basis of Heredity.” Professor E. B. Wilson, Depart- 
ment of Biology, Columbia University, New York City. 

“ Continuity of Organization the Basis of Heredity, or the Organism 
and the Cell.” Professor C. O. Whitman, Head Professor of Biology, 
University of Chicago, and Editor of the Department of Microscopy 
in the AMERICAN NATURALIST. 

“ Zoological Psychology and the Development of Mind.” Professor 
C. Lloyd Morgan, Professor of Animal Biology in University College, 
Bristol, England. 

“On Zoological Nomenclature.” . . . Dr. Charles Girard, Paris, 
France. 

“ Zoological Nomenclature as a Means to an End.” Dr. Elliott 
Coues, Washington, D. C. 

The committee will be pleased to receive additional titles for this 
program from members of the Advisory Council of the Congress, or on 
their recommendation. 

Suitable opportunity will be given after the reading of each address 
for its formal discussion. The committee have respectfully to request 
that all who intend to take part in the discussion of one or more of the 
above topics will indicate this fact in advance, at as early a day as 
may be practicable, to the chairman of this committee. 

We have also to request that advance notice of an intention to attend 
the sessions of the Congress may be given so far as practicable. 

S. A. Forses, 
Chairman Committee of Arrangements. 
University of Illinois, 
Champaign, July 20, 1893. 


J | 
| 
{ 
j 
‘ 
i 


764 The American Naturalist. [August, 


SCIENTIFIC NEWS. 


The large scientific library of the late Prof. J. S. Newberry has been 
offered as a gift to Columbia College, New York. The collection will 
be known as the Newberry Library of Geology, being a memorial to 
Professor Newberry. 


A Chair of Geography has been established at the German 
University of Tiibingen. Geography is now taught at nineteen of the 
twenty-one German Universities, Rostock and Heidelberg being the 
exceptions. 


Mr. R. Bowdler Sharpe is about to publish a Monograph of the Birds 
of Paradise and the Bower-Birds. This Monograph will be published 
in six parts, forming one volume imperial folio, uniform with Mr. 
Gould’s Works, price three guineas each part, to subscribers only. On 
the conclusion of the work, should any copies remain unsubscribed for, 
the price will be raised to twenty guineas. 


International Congress of Zoology.—The permanent Commit- 
tee which has just been appointed for the International Congress of 
Zoology is as follows :— 

President, M. Milne Edwards (Paris). 

( M. Jentink (Leiden), 
| Count Kapinst (Moscow), 
ees: 4 M. W. Studer (Berne), 
[ M. L. Vaillant (Paris). 
General Secretary, M. R. Blanchard (Paris). 
Secretary, Baron J. de Guerne (Paris). 

The permanent Committee propose the following question for the 
prize of S. A. I. le Tsarévitch, which will be awarded in 1895, at the 
Congress of Leiden. 

A Study of the fauna of one of the great regions of the globe, and the 
relations of that fauna to the neighboring ones. 

The judges will accept works bearing upon either a branch or a class 
of the Animal Kingdom. 

The papers, manuscript or printed since the last Congress, must be 
written in French and sent before May 1st, 1895, to M. le President du 
Comité Société Zoologique de France, rue des Grands-Augustins, 7, 
Paris. 
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The papers presented will be examined by the following Committee: 

M. Milne-Edwards (Paris), President, R. Blanchard (Paris), General 
Secretary, A. Bogdanow (Moscow), Jentink (Leiden), R. B. Sharpe 
(London), W. Studer (Berne), and V. Zograf (Moscow). 

We will publish later an official text of rules in regard to the prizes 
distributed by the International Congress of Zoology. 


The prize given by the Imperial Society of the friends of the Natural 
Sciences of Moscow, in memory of the International Congress of 
1892, and in honor of Emperor Alexander III. 


RULES. 


Article 1—The Committee on Organization of the International 
Congress of Anthropology and prehistoric Anthropology, and of 
Zoology, in session in Moscow in 1892, place at the disposal of the 
Imperial Society of the friends of Natural Science the sum of 3,500 gold 
roubles to constitute a perpetual capital in memory of the two Inter- 
national Congresses and of the august kindness which has been accorded 
them by the Emperor Alexander III. 

Article 2.—The interest of this capital shall be used as a prize in 
honor of his majesty, Emperor Alexander III. This prize shall belong 
alternately to the Congress of Anthropology and prehistoric Archeo- 
logy and to the Congress of Zoology. 

Article 3.—The value of the prize shall be equal to the interest on 
the capital for two years. In case there should elapse more than two 
years between two consecutive Congresses, the interest for the extra 
years shall be at the disposal of the Society of the friends of Natural 
Science of Moscow, which will devote it to the prizes distributed at the 
annual meeting of October 15. 

Article 4.—If one of the two Congresses should cease to exist, the 
portion belonging to it in accordance with the above articles shall 
revert to the Imperial Society of the friends of Natural Sciences to be 
distributed by it equally among the prizes given at its annual meeting. 

Article 5.—The prize given by the Congress of Anthropology and 
prehistoric Archeology is awarded by a special Commission nominated 
for that purpose by the permanent Council of that Congress. The prize 
given by the Congress of Zoology is awarded in the same way by a 
special Commission nominated for that purpose by the permanent Coun- 
cil of that Congress. 

Article 6.—The prizes may consist of medals or of sums of money. 

Article 7.—They shall be distributed at a special meeting while Con- 
gress is in session. 


51 


766 The American Naturalist. [August, 


Article 8.—The program of the prizes shall be arranged by the per- 
manent Council of each of the two Congresses. 

Article 9.—It shall also be the duty of this permanent Council to the 
the papers presented, to appoint the Professors or the examining Com- 
mittee to whom the papers will be submitted, and who must return a 
written report. 

Article 10.—Any scientist may compete for the prize, on the condi- 
tion that he does not belong to the country in which the next session of 
the Congress takes place. 

Article 11.—The President of the Congress must notify the President 
of the Imperial Society of the friends of Natural Science of the name 
of the person to whom the prize has been awarded. 


Prizes given by the Imperial Society of the friends of Natural Science 
of Moscow, in memory of the International Congress of 1892, and 
in honor of 8. A. I. the Grand-Due Nicholas Alexandrovitch. 

Article 1—The Committee on Organization of the International 
Congress of Anthropology and prehistoric Archeology, and of Zoology, 
in session at Moscow in 1892, place at the disposal of the Imperial 
Society of the friends of Natural Science the sum of 2,000 gold roubles 
to constitute a perpetual capital in memory of the Congress of Zoology, 
and of the august kindness which has been accorded to them by the 
Grand-Duc Nicholas Alexandrovitch. 

Article 2.—The interest on this capital shall be used for a prize in 
honor of the Grand-Duc Nicholas Alexandrovitch. This prize shall 
belong to the Congress of Zoology. 

Article 3.—The value of the prize shall be equal to the interest on 
the capital for two years. In case there should elapse more than two 
years between two consecutive Congresses, the interest for the extra 
years shall be at the disposal of the Society of the friends of Natural 
Science, which will devote it to the prizes distributed by them during 
the annual meeting on October 15. 

Article 4.—If the Congress should cease to exist, the portion belong- 
ing to it in accordance with the above articles shall revert to the Imper- 
rial Society of the friends of Natural Science, to be distributed by it 
equally among the prizes given at its annual meeting. 

Article 5.—The prize given by the Congress of Zoology is awarded 
by a special Committee nominated for that purpose by the permanent 
Council of that Congress. 

Article 6.—The prize may consist of medals or of sums of money. 

Article 7.—They shall be distributed at a special meeting while Con- 


gress is in session. 
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Article 8.—The program of the'prizes shall be arranged by the per- 
manent Council of the Congress. 

Article 9.—It shall also be the duty of this permanent Council to 

the papers presented, to appoint the Professors or the 
examining Committee to whom the papers will be submitted, and who 
must return a written report. 

Article 10.—Any scientist may compete for the prize, on the condi- 
tion that he does not belong to the country in which the next session of 
Congress takes place.’ 

Article 11.—The President of the Congress must at once notify the 
President of the Imperial Society of the friends of Natural Science of 
the name of the person to whom the prize has been awarded. 

Errata.—In Prof. Scott’s paper on, A New Musteline from the 
John Day River, make the following corrections: Page 658, 1. 21, read 
Bunelurus for “ Buncelunus;” 1. 33 and p. 659, Il. 4 and 6 Parictis 
for “ Parietis;” p. 658, 1. 37, P. primevus for “ P princeous ;” p. 659, 
1.2, Quercytherium for “ Inercytherium.” 


1 The next Congress will be held in Leiden, August, 1895; the scientists 
of Holland are therefore excluded from the next competition. 
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Special Notice from the Publishers.—Owing to the absence 
of the Editor the publication of this issue was delayed. We shall 
always aim to get out each issue promptly on the first of each month, 
but our editors and authors being so wide-spread we are often delayed 
a few days in the return of the proofs of articles sent them for revision. 
With this explanation : 

we are, truly yours, 
BINDER & KELLY. 
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